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ORMSIDE STREET,|GAS AND 
PARKER & LESTER, °*toncon;'s'=. ene 
Manufacturers and Contractors. Established 1830. Mp eee 





THE ONLY MAKERS OF 


PaTENT ANTIMONY PAINT & PARKER'S IMPERIAL BLACK VARNISH, Se _ 
OXIDE PAINTS, OILS, AND GENERAL STORES, FOR GAS AND WATER WORKS. ij —= = —_—_——_______—= 
e for Shutting off Gas in Mains temporarily eee. eT ee ee 
GOODMAN SAFETY GAS MAIN STOPPERS, } sigs Alterations = Repairs. THOM AS ALLAN & SONS, 
GAS-LEAK INDICATORS, Short’s improved ‘and Ansell Glock Form. LIMITED, 


For GROUND USE, FLUSH BOXES, &c. For PURIFIER BLOW-OFF VALVES, BOR Powers 
THORNABY-on-TEES. 


Formerly Springbank Iron-Works, Glasgow. 
| EstaBiisHee 1848, 























Also Manufacturers of 
Sanitary and Rain-Water Pipes, Hot- 
Water Pipes, Stable Fittings, 
and General Castings. 























Telegrams: ‘' BontEeA, THORNABY-ON-TEES,”’ 





LUX’S 


PURIFYING MATERIAL 


This Material is now successfully used and highly 
appreciated in many Gas-Works in England and £cotiand. 


FRIEDRICH LUX 


Ludwigshafen-am-Rhein. 





Sole Agents for England, Ireland, Wales, and Colonies : 
T. DUXBURY & CO. 
6, Grosvenor Chambers, MANCHESTER. 
Tel.: ‘*DarwintAn, MANCHESTER.” ’Phone: 1806 City. 
Tel.: ‘* DuxpuryitEr, Lonpon.”’ *Phone : 4026 City, 








Sole Agent for Scotland : 
DANIEL MACFIE, 
1, North Saint Andrew Street, EDINBURGH. 
Tel. : ‘‘Gastux, EDINBURGH.” 
Descriptive Pamphlet on Application. 


THE WIGAN COAL & IRON CO,, LIM™- 


Are the exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
Wigan, and of the Manton Steam and House Coal Collieries, Worksop, Notts, and supply the well-known 
Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, House and Steam Coals, &c. 


ENGLAND DistRior orrion: 6, CORPORATION STREET, BIRMINGHAM—Sole Agent: A. C. SCRIVENER. 


Telegraphic Address: ‘WIGAN, BIRMINGHAM,” Telephone: Nc. 200 CENTRAL. 


pisrr or orsion; 6, STRAND, LONDON—C. PARKER & SON, Sole Agents, — ..p,relasrapbic Address: . 


LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for Main and 
Branch Lines, Contractors, Docks, Gas-Works, Collieries, Iron-Works, Brick and 
Cement Works, &c, Locomotives of various Sizes always in Stock, ready for 
immediate delivery. 


Photographs, Specifications, and Prices on Application. 


PECKETT & SONS, sersrox. 


Telegraphic Address: ‘' PECKETT, BRISTOL.’’ 
































446 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


THE KOPPERS’ PATENT 


CHAMBER OVEN 


Results have been obtained which have never been equalled by 
any other System of Capbonization. 


(Nov. 15, 1910. 





Charges 8 to 10 Tons each 
is 
Burning off in 24 Hours. oF 
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Plants in Operation and under Construction at the eaten Cas-Works— 











OVENS. Cub. Ft. per Day. 

The Bochum Corporation Gas-Works, Westphalia . . . . 7 6'70,000 
The Vienna Corporation Gas-Works, Austria. ‘: « ones 15 1,400,000 
- ~ “* ™ (Ist Repeat Order) 19 1,750,000 

* - - * (2nd Repeat Order) 46 5,250,000 

s * » - (3rd Repeat Order) 72 7,400,000 

The Innsbruck Gas-Works, Austria . . me oF i 12 600,000 
” - ‘ ae (Repeat Order) 6 300,000 

The Halberstadt Gas-Works, neha ae ae eee i? er ee 9 420,000 
186 17,790,000 

ADYANTAGES: 


GREATER YIELD OF GAS OF HIGHER LIGHTING AND HEATING POWER. 
COKE PRODUCED CAN BE EMPLOYED FOR METALLURGICAL PURPOSES. 
INCREASED YIELD OF SULPHATE OF AMMONIA. 

TAR PRODUCED IS OF A LIGHT FLUID CHARACTER. 

LESS COST OF LABOUR. 

LESS CAPITAL COST. 





Full Particulars on application to the 


KOPPERS' COKE OVEN & BYE-PRODUCT CO., 


301, Glossop Road, SHEFFIELD. 


Telephone No. 1935. Telegraphic Address: ‘‘KOCHS, SHEFFIELD.” 
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“NICO ” T H = “NICO” | 


THE 4 i : “ 
MANTLE 
ORIGINAL Ss 
Inverted Incandescent (Inverted and Upright) 
ARE 
Burners ; 
-— Universally used and 
WOE oA TRE 


Are the ACME of 











recommended as being 

Leon vhneintl PAGE OF SPECIALITIES. rye neroeen 
a a 

Have you seen the New ‘NICO’ Catalogue for Season 1910-14? 


It is the most complete and comprehensive List of “ NICO” Inverted 
Burners, Mantles (Inverted and Upright), Gas-Fittings, Glass- 
ware (Inverted and Upright), and Accessories ever compiled). 








Kindly send for a Copy if not already received. 


— 











LEADING LINES. 





No. 6 Burner. 


No. 5 Burner. 
Standard ‘‘ MEDIUM”? Size. 


Standard ‘‘ BIJOU”’ Size, 





No. 4 Burner. 
Standard ‘‘ LARGE”? Size. 


NEW 
SEASON'S 
SPEGIALITIES. 





The ‘“*NICO-VIBRA” Burner. 
ANTI-VIBRATING, SECONDARY AIR SUPPLY. 





Perfect Combustion, Highest Possible Efficiency. The ‘‘NICO-RADIO” Lamp. 
. Made in Two Sizes. SELF-INTENSIFYING, OUTSIDE AIR & GAS REGULATION. 
No. 8. Standard large size, 100-Candle Power, Gas Consumption The most Efficient and Best Made Lamp on the Market 
34 Cubic feet per hour. for Outside Lighting. 
No. 7. Standard medium size, 65-Candle Power, Gas Consumption Invaluable for SHOP, RAILWAY STATION, PUBLIC 
2} cubic feet per hour. BUILDINGS, and STREET LIGHTING, 





PATENTEES & MANUFACTURERS 


, THE NEW INVERTED INCANDESCENT GAS LAMP COMPANY, LTD. 


Manufactory :—ROSCAR WORKS, | Head Offices and Show-Rooms :—19 & 28, FARRINGDON AVENUE, 


SUMMER HILL ROAD, BIRMINGHAM. Tne OL acne Keb a toe. 


Telephones :—HOLBORN 2(80 (2 lines). LON DON, E.C. 




















HARRIS & PEARSON, 
STrouvuRBRIDGE, ENGLAND 
GLAZED BRICKS AND PORCELAIN BATHS. 
NEWTON, CHAMBERS, & CO., 
LONDON OFFICE: Brook House, 10-12, Walbrook, LONDON, E.cC. 
Telegraphic Addresses: ‘‘NEWTON, SHEFFIELD,” ** ACCOLADE, LONDON." National Telephone No. 2200, 
PLANT, APPARATUS, AND MACHINERY FoR GAS AND CHEMICAL WORKS. 
RETORTS ano FITTINGS, MOUTHPIECES WITH SELF-SEALING Lbs. 
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FIRE-CLAY GAS-RRTORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 
THORNCLIFFE IRON-WORKS, near SHEFFIELD. 
GAS ENGINEERS, IRONFOUNDERS, and CONTRACTORS. 
MANUFACTURERS OF EVERY DESCRIPTION OF 
IMPROVED COAL AND COKE HANDLING PLANT, CONVEYORS, ano ELEVATORS, 

CONDENSERS, SCRUBBERS, AnD WASHERS. 





PURIFIERS with Planed Joints a Speciality. 


PATENT CENTRE-VALVES, RACK and SCREW VALVES, WOOD GRIDS anp 

SCRUBBER-BOARDS, CAST-IRON MAINS, AND SPECIALS. 
STRUCTURAL WORK, COLUMNS, GIRDERS, And ROOFING. 
GASHOLDERS, CasT-IRON OR STEEL TANKS. 


DESIGNS, SPECIFICATIONS, and ESTIMATES FREE. 


PiG IRON (special quality) for Engine Cylinders. © GAS GOAL famous for its Unrivalled excellence. 


Established i793. 


AYTON.SON& COL? 
CLAY “K&A WATER GAS ra . 


COMPLETE so | 


y \ 
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SBS? IRON 





REGISTERED. 


STRINGER: BROTHERS. acsion.wesr stows. 











To SECRETARIES aud ACCOUNTANTS of GAS UNDERTAKINGS. 


Now is the-time to consider whether your system of accounts can be improved by introducing 
labour-saving methods. The Second Edition of 


“GAS COMPANIES’ BOOK- KEEPING ” 


(By J. H. BREARLEY, Longwood, and B. TAYLOR, F.I.P.S. Honors, Cleethorpes) 





Contains many such methods, particularly as regards the accounts connected with Collection, Slot Installations, 
Fittings, &c. 


YOUNG MEN ENTERING THE SECRETARIAL DEPARTMENT 
of a Gas Undertaking will find all the various books of account lucidly and completely explained. 





PRICE—Cloth, 12s. Gd.; Morocco, 18s. 








WALTER KING, 11, BOLT COURT, FLEET STREET, LONDON, EC. 





: wre Y & IME. a 


Small. Efficient. 
Simple. Cheap. 








Reise 


SECTIONAL DIAGRAM, HALF FULL SIZE, 









ESTABLISHED 1850. 


Patent Automatic Gas 


paratus for Street Lighting. 





CONTROLLED FROM THE GAS-WORKS. 


Saves Labour, Gas, Mantles, and Glasses. 
Can be brought into action at any hour. 
Requires no Winding. 


Can Extinguish Different Lights at Different Times as 
required. 


Nothing but Metal in it. No Leather, no Rubber, no 
Glass. 


Has Stood the Test of Years. 
Is “All British.” Nothing Made Abroad. 





ALDER & MACKAY, 


EDINBURGH, BRADFORD, BIRMINGHAM, and LONDON. 
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B. GIBBONS, JUNR., Ltd. 


The largest > Si, A Ia of 


LONDON: MANCHESTER: 
142, Palace Chambers, ; 85, Trevelyan Buildings, 


Weataninster. (Horizontal, Inclined, and Vertical) Corporation Street. 
IN THE WORLD. 








1911. 


We shall place on 
the market an 
Improved Retort 


ONE QUALITY 
ONLY 


at a slight advance 
in price, and 
guarantee it second 
to no other make 
either at home or 


1911. 


We shall place on 
the market an 
Improved Retort 


ONE QUALITY 
ONLY 


at a slight advance 
in price, and 
guarantee it second 
to no other make 
either at home or 























abroad. NOTE GROWTH OF OUR RETORT TRADE. abroad. 
COLONIAL We have for many years enjoyed the support of our Golonial Friends, PLEASE 
FRIENDS and we look forward to their continued confidence. NOTE. 








MELBOURNE OFFICE: Liverpool Buildings, Bourke Street. 


Heap Orrice: DIBDALE WORKS, DUDLEY, ENG. 


EDGAR ALLEN & GO., Limite. 
"wets ELEVATING & CONVEYING MACHINERY. 


SOLE MAKERS OF 


THE MANSFIELD PATENT 


AUTOMATIC TIPPLER, 


Capable of dealing with 
400 TUBS per Hour. 


CRUSHING MAGHINERY 


FOR 
All kinds of Material a Speciality. 


Steel Structural Work. 


ROOFS and BUNKERS. 


ALLENS 


AUTOMATIC 


DUST-PROOF MEASURERS 
STEEL CASTINGS, TOOL STEEL, 


IMPERIAL STEEL WORKS, SHEFFIELD. 
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aa 
-« VOELKER ” 
| |LEAD WOOL|LOOM 


Every Skein of equal weight and length. 
The Lead Wool Joint is built up evenly all the way 


through. 
Lead Wool requires no melting and can be used in 
water without risk, 
Lead Wool Joints are Twice as Strong as Cast Lead 


Joints and cost 33} per cent. less. 


rgueanwon.coL.ewoouw.xer |] MANTLES 
THE 
“VISSO” 


Upright 
Incandescent 
Burner 


THE HIGHEST EFFICIENCY. 
<3O.-C. P. 


per c f, with Low Pressure. 



























No. O = 1 cub. ft. per hour. 
No. 3 = 3 3 99 
At 20-10ths Pressure. 


Awarded Gold Medal at the 
Brussels Exhibition. 





We shall be pleased to fit up trial burners 
free of charge, and to send full particu- 
lars on application. 


J. MARSE & CoO.,, 


45-46, Imperial Buildings, Ludgate Circus, London, E.C. the following sizes: 


TO GAS ENGINEERS “6,” KERNS. 2, 3, 4. 
NAPHTHALENE SOLVENT. SUGGS, 3 AND 4. 


Are you troubled wih NAPHTHALENE in your 
MAINS? If so, try our special 


ia & SOLVEN E.” Samples and Prices. 


THE FINEST NAPHTHALENE SOLVENT. 
ENQUIRIES SOLICITED. 


BROTHERTON & Co. Lro. The VoetKer Lighting UOporation, 


LTD., 
CITY CHAMBERS, LEEDS. Garratt Lane, WANDSWORTH, S.W. 


Are made in 

















Let us send you 
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poe HULETT & CHANDLER, LD., eat cs. WESTMINSTER, 8.0. 


. emennma ” Specialties, 











HANNA, DONALD & WILSON, PAISLEY, 
ENGINEERS & CONTRACTORS. 4ow/ratry 4/s7 








Telegraphic Addresses: 
“ BenzoLE, MANCHESTER,” 
“BEnzoLe, BLACKBURN,” 
4 LTD. “Oxipz, Mancuester,” 
Telephone Numbers: Oxide and Laboratory, 2369 Manchester, 
Head Office, 1112 Manchester, Blackburn, 295 Blackburn, 
Works Dept., 2897 Manchester, Clayton, 28974 Manchester. & 


All Bye-Products from the Distillation of Coal dealt with. 


Carburetting Benzol, ws nzol Absorbing Oil for Coke-Oven Plants, Toluol, Solvent, Heav "Ye and Bur 
Naphthas, Pyridine Bases, Carbolic Acid and Cresylic Acid, Soluble Disinfectin ng Flui uid, Cre ong Fu ant 
_ ucigen Oils, Black Va > sh, Dipping Blacks, Prepared o for r Asphalti ng, and for Road Treatme nt, 


mber Creosoted for the Tr ade, &c. See our Advertise ement next week, 


$. CUTLER & SONS, “its 


And at 39, Victoria St., Westminster, S.W. 


GASHOLDERS & STEEL TANKS 


Carburetted Water Gas Plant. 
DESSAU VERTICAL RETORTS. 


Messrs. S. CUTLER & SONS are Contractors to the Vertical Gas Retort Syndicate, Ltd., 
for all Constructional Steel Work, Operating Gears, Fittings, &c., &c. 











The DESSAU System has been adopted at over GO Gas-Works and up to the 
present date 5238S Retorts have been ordered. 


WATER TUBE CONDENSERS. PURIFIERS. 
OIL TANKS. ROOFS. GIRDERS. 


Ewery Requirement for Gas-Works Supplied. 


No, 252, 











2 














B oa 
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"“NOTURN ’ CUP & BALL JOINT 


Prevents AXIAL ROTATION. 












INDISPENSABLE!!! 

to the use of Shop 
Window Lanterns as the 
“NOTURN” Ball Joint 

maintains 

ADVERTISING 
MATTER ALWAYS 
IN ONE POSITION. 


Simplicity of construction 
enables us to put the 
“NOTURN” Ball Joint 
on the Market at Prices 
very little above those 
of the ordinary type of 


Joints. 





Full Particulars and Prices from Patentees: 


FALK, SOE ene, & CO., LTD. 


LONDON : GLASGOW: 
83, 85, & 87, Farringdon Road, E.C. 74, 76, & 78, Great Clyde Street. 
























HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS 


— 33 REEDALS. — 


INBE WORKS 





crown WEDNESBURY, crown 


MANUFACTURERS OF TUBES AND FITTINGS OF EVERY DESCRIPTION, 


WROUGHT-IRON OR STEEL MAINS UP TO G FEET DIAMETER FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC, 


LONDON: MANCHESTER: BIRMINGHAM LEEDS: 
108, Southwark Street. 33, King Street West. 14, Colmore Row. 6, Mark Lane, New Briggate. 











VERTICAL, INCLINED, HORIZONTAL, & SEGMENTAL 
RE TOn TS 


Of High Grade Quality, apply to 


MOBBERLEY & PERRY or STOURBRIDGE, 


LIMITED, 
who are also Manufacturers of “ Best British’’ (B.B.) Fire-Clay Goods. 
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. CARS 


VENUS LAMP WORKS, 


124-130, TABERNACLE ST., & 91-93, PAUL ST., FINSBURY, 


Telegrams : L ND | E Telephones: 9134 Lonpon Wa; 
**T.IMELIGHTS LONDON.” 5 2U. 10,331 CENTRAL. 


“VENUS” LANTERNS. 


fi27Z7 (For Indoor and Outdoor Lighting.) 


REDUCED PRICES. 
MARVELLOUS VALUE. COMPARE PRICES. 


The very latest, easiest Lantern to regulate, 
access to all parts, most up-to-date, &c. 


125-Candle Power Light for each Burner. 
Consumption, 4 feet per Burner. 













OUTDOOR. 








\\ & - 


| | 


3 a 


Many Thousands in use with ‘the largest Gas Companies at Home and Abroad. 
Lever Cock Control, Wind-Proof, Rain-Proof, Dust-Proof, Shadowless. 
Full Directions for use sent with each Lantern. 


Highest grade Black Enamel finish Lanterns, priced complete with 
**Venus-Cyclop”’ XX Mantles, Jena Inner Chimneys, best 
Imperator Quality Globes. 


G9so030o—o. 1-Light, 125-Candle Power, 3 in. Inlet, 14 in. Reflector, 


| 21 iv. Overall. 26/= each. 
| G9031. 2-Light, 250-Candle Power, g in. Inlet, 17 in. Reflector, 
1} 24 in. Overall, 45/= each. 
\ GSo32. 3-Light, 375-Candle Power, 3 in. Inlet, 17 in. Reflector, 
27 in. Overall, §'7/= each. 
\ G9033. 4-Light, 500-Candle Power, 4 in. Inlet, 19 in. Reflector, 
New Catalogues \\ 31 in. Overall, 75/= each. 
> forwarded G9s034. 5-Light, 625-Candle Power, 4 in. Inlet, 19 in. Reflector, 


33 in. Overall, 88/= each. 
White Enamelled Indoor Lanterns are supplied at Slightly Lower Prices. 


on Application. Ye 


Subject to 50 per cent. Trade Discount. 




















£50 REWARD. 


Messrs. G. Hanns & Company offer the above reward to the first Gas Official (in a 
responsible position) in the British Isles, who can prove the discoloration, through heat or 
the spent products of combustion, of a new Polished Brass Gas Bracket, by using a 
“ HANDS” Patent Cool Inverted Burner, properly Fitted and Adjusted. 


The offer holds good for Twelve Months from this date. 


Sample Burners ordered for this purpose will be dispatched upon receipt of the 
payment of 3/-, which sum includes package and carriage. 


£100 GASH DOWN ou 1 
SMALLER SUM & ROYALTY 


to any person who can improve upon the “ NORWICH” VALVE for use with Inverted 
Burners. Sample Valves can be obtained for the sum of 3/= each, including postage. 





Applications for samples of the above should be made to 


MESSRS. G. HANDS & COMPANY, 
71, Farringdon Rd., London, E.C., or 87-89, Dunlop St., Glasgow, Scotland. 























——— 
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THE UNITED GAS 


AND 


611,200,000 








HUMPHREYS & GLASGOW 


IMPROVEMENT CO., U.S.A. 


CARBURETTED WATER GAS PLANT. 


Humphreys & Glasgow 234,7700,000O Cubic Feet Daily. 
The U.G.I.Co., U.S.A. 


Cubic Feet Daily. 


TOTAL GONSTRUCTION 845,900,000 cusic Feet DaILy. 


36 & 38, VICTORIA STREET, LONDON, S.w. 


Bureau de Bruxelles, 209, Chaussée D’Ixelles. 
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PERFECTLY 


RELIABLE. 





THOMAS GLOVER & CO.,LTD, 


GOTHIC WORKS, ANGEL ROAD, EDMONTON LONDON, N. 


BRANCHES: 
MANCHESTER, BIRMINGHAM, GLASGOW, 


FALKIRK, BELFAST & MELBOURNE. 








DRY 
METERS 


CAN BE SUPPLIED 


SPECIALLY CONSTRUCTED 
FOR 


HIGH PRESSURE LIGHTING. 








Ws, 


PARKINSON anv W. & B. COWAN, LTD., 
(Parkinson Branch) 





CottaGr Lang, 
City Roap, 
LONDON. 


Bett Barn Roan, 


BIRMINGHAM, 


Hitt Street, 
BELFAST. 
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EDITORIAL NOTES—GAS, &c. 





Efficiency of the Inverted Burner. 
Fixed or Adjustable Gas and Air Supplies. 


THERE was a truce to controversial commercial questions 
affecting lighting, when, at the meeting of the Illuminating 
Engineering Society, last Tuesday, Mr. F. W. Goodenough, 
the Controller of Gas Sales of the Gaslight and Coke Com- 
pany, read a paper, prepared in the most general terms 
(evading all polemical trading subjects, and refusing even 
nominal distinction to the newest of modern types of high and 
low pressure lamps), on the brilliant advances that have been 
made in gas lighting. For once, and for the first time in 
the short history of the meetings of the Society, the voice 
of the electrician was still; and he gave full scope to all 
that could be said within the limits set by the author of the 
paper, without even a note of praise or a note of dissent 
or criticism. There is one thing that must be said in respect 
of the embargo placed upon himself and his subject by Mr. 
Goodenough (though the restraint must have been irksome 
to a nature that commercially has been largely moulded by 
the acute forces that are brought to bear upon him in his 
official position), that, as the responsible executive officer of 
a Company engaged—particularly at this time—in severe 
competition, in installing in immense numbers the newer 
forms of gas-lamps in the streets, and in raising to a height 
to which it has never been raised before, in the 100 square 
miles or so constituting the area of the Company, illumi- 
nating efficiency in the streets, it would have been against 
the interests of those he serves to have carried his subject 
beyond the purely technical aspects, or to have touched 
upon points that are the subjects of both settled and open 
contract. Upon this self-imposed and necessary restraint 
under his peculiar circumstances, Mr. Goodenough has our 
sympathy ; but nevertheless it was a good tale that he had 
to tell. It was a tale that put under complete seal those 
whilom pessimists and prophets who pronounced the ap- 
proaching ostracism of gas as a lighting agent; it was a 
tale that disclosed, by contrast with the order of things that 
existed at the dawn of electric lighting, flights in efficiency 
that have astonished even those of the most optimistic 
tendency among the technicians of the gas industry ; it was 
a tale that told of a new era in lighting having set in for 
the gas industry, with attendant possibilities too great for 
prognostication in any shape or form. With relatively so 
little of the thermal energy of the gas expended in obtaining 
the lighting efficiency of the present time, there is in the 
waste a reserve to which the aid of science may be evoked 
to show the path to profitable utilization. Let those among 
our competitors who will not acknowledge stubborn facts go 
their way; their acknowledgment is something with which 
we can dispense in the position in which we find ourselves, 
but acknowledgment will come in due time by the sheer 
force of circumstances. 

In the paper and in the discussion, there was complete 
concord in placing the inverted gas-burner at the head and 
front in efficiency of gas lighting to-day, both with high and 
low pressures. The reasons for pre-eminence are being 
sought ; and various theories are presented in the paper 
and discussion. The most obvious causes are those that 
_ Were naturally grasped first ; and these were duly submitted. 
Observation of the flame, in a well-constructed burner, 
shows that it is a concentrated one, having a high flame 
temperature; and observation, too, shows that it is im- 
possible for the gas and air mixture to escape being heated 
prior to reaching the point of combustion. It is also 
obvious, from a mere consideration of the construction 
of the burner and from observation, that whereas with the 








upright burner useful lighting rays were dissipated above 
the horizontal, now they have been largely transferred to 
below the horizontal, and are being brought to bear in the 
most serviceable of all directions. But the most interesting 
theory, and one which has not so far as we are aware been 
suggested before, for the greater efficiency of the inverted 
burner, was introduced by Mr. Carpenter; and he seems 
pretty confident of his ground in this matter. To put it 
briefly here (his fuller remarks on the point will be found 
in our report of the discussion), it is this: With the upright 
burner, the particles of the flame that are most active in 
promoting the incandescence of the mantle are carried with 
considerable velocity upwards, and are not allowed time to 
effectively perform their work; whereas with the inverted 
burner there is, being downward, a retardation of flow, and, by 
the time the active particles reach the bottom of the suspended 
mantle, they come to (so to speak) a pause, before taking an 
upward course to escape in the spent products. In this way 
they are given longer time to do their work. It is a pretty 
theory, which, at any rate, is acceptable on common-sense 
considerations, subject, of course, to scientific ratification. 
It may be suggested the point is one that would serve as a 
practical subject for investigation by the Gas Engineering 
and Fuel Department of Leeds University. 

Here we are confined to one or two prominent matters 
that transpired at the meeting. Technically, in the dis- 
cussion, Mr. Carpenter’s contribution was the most impor- 
tant. The theory advanced by him, as already alluded to, 
was one point; but as important, if not more important in 
the practical sense, is the (as it were) challenge that he has 
now thrown down in favour of non-adjusting burners as op- 
posed to those with either or both gas and air adjustments, 
available for use at any time. But let there be no mistake 
about Mr. Carpenter’s plan, which he has put into large use 
in South London, and is going to offer to the private con- 
sumers in the district (the necessary burner having now been 
developed) this winter. The burners, while non-adjustable 
after they have left the hands of the suppliers, are adjusted, 
in regard to the area of the air apertures and the passing 
capacity of the gas nipple, to the conditions under which 
they are to be used before being supplied to street-lamp or 
to private consumer. Mr. Carpenter does not make such a 
proposal as this, and put it into such extensive practice as 
he has done, without being very sure of his grounds. But 
there will be many who will be sceptical as to whether his 
proposal will have any general application outside his own 
area, and as to whether the disadvantages will not greatly 
outweigh the advantages. A straight coal gas is supplied in 
South London; but that is not the usual condition in other 
supply districts. Composition varies; and, even with straight 
coal gas, it must vary during the periods of transition in car- 
bonizing practice from comparatively low makes per ton 
to the higher makes. Pressures also vary; but not so much 
as formerly during the lighting hours. There again, as 
Mr. Goodenough and Mr. A. E. Broadberry both pointed out, 
the tendency of pressure is upwards, and this introduces a 
variation of condition that is gradually growing. However, 
whatever changes in gas supply there may be, fortuitous or 
premeditated, the burner with fixed conditions removes from 
the consumer all power of making any readjustment. And in 
cold blood, Mr. Carpenter holds that this is the best thing that 
canhappen. It follows that the standardizing of the burner 
demands the standardizing of the gas supply within limits ; 
otherwise there will be much trouble. And in this way the 
gas supplier imposes on himself delimitations that will bring 
him difficulty. But perhaps we are considering the ques- 
tion without any sufficient knowledge as to the new burner’s 
capabilities; and it would be interesting to know whether 
there are points in the quality of the gas and in the pressure 
between which the burner will give a fairly constant duty, 
as tested photometrically, in the South Metropolitan Gas 
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Company’s district and in a district where the burner has 
been adjusted for a mixed gas. Seeing, too, the amount of 
attention such a burner must necessarily receive for adjust- 
ing it to a certain set of conditions, it would be interesting 
to know how stands its cost in comparison with an ordinary 
burner having adjustable air and gas supplies. 

To the present we cannot see (though open to conviction) 
that any good case has been made out for the burner with 
unalterable gas and air supply. Given a burner with ad- 
justment devices, when these are set to impart the maxi- 
mum illuminating power, what advantage over this will a 
fixed conditioned burner possess? We fail at the moment 
to see any, unless a blessed state of perfection in the matter 
of uniformity and constancy rules throughout a gas-supply 
area. What disadvantages are there to the consumer? The 
power of adjustment is removed, together with the ability 
to effect an easy clearance of the gas-nipple when required 
without dismantling the burner. Mr. Goodenough made 
this latter point in replying to the discussion. We know of 
inverted burners in more than one house of the South Metro- 
politan Gas Company’s area that are all the better for having 
a needle regulator attached. The burners are adjusted for 
both gas and air supply to a nicety to get the maximum 
efficiency. There comes a time, however—the straight 
coal gas of the South Metropolitan Company notwithstanding 
—when a vast improvement in the illuminating efficiency of 
the burners is secured by the clearance of the nipples; the 
restoration being effected by simply turning the regulating 
needle up and down two or three times. Consumers who 
have accustomed themselves to this rapid means of restora- 
tion of illuminating duty, will want to know what advantage 
they are to gain as compensation by adopting burners that 
remove this labour-saving power from their hands. All gas 
consumers are not unintelligent ; and all gas consumers do 
not want to be put under—shall we say, obliged to be put 
under ?—the Company’s maintenance system. The inverted 
mantle and the needle regulator have greatly reduced the 
cost of maintenance and labour to the private consumer. 
Mr. Carpenter spoke of the dust in the air of London. In 
this connection it would be interesting to know something 
as to the relative costs of labour, or the number of street- 
lamps that a man can in a given time put into fit working 
condition with, respectively, fixed conditioned burners and 
burners with gas and air adjustments. 

These are merely points that occur on a first considera- 
tion of the matter. But now that Mr. Carpenter has given 
prominence to his advocacy of fixed gas and air supplies to 
burners, the matter is bound to obtain a wider discussion 
than it received last Tuesday. Let it be remembered, 
however, that Mr. Carpenter’s experiments extend over 
the past eighteen months, and that he has at his back a 
large experience of the burner in South London. But 
no one would regret more than he if these facts deterred 
anyone from stating his views. Argument and experience 
combined form the best path along which to get to the 
bottom of a matter of this kind. 


Livesey Advisory Committee and Gas-Fire Research. 


Tue hope was expressed in the “ JournaL” for Nov. 1 
that the departure of Mr. E. W. Smith, the Chemist to the 
Gas-Heating Research Committee, from Leeds to Birming- 
ham would not mean any suspension of the work of the 
Committee; but almost before the printing of the page in 
which that hope appeared had been completed, informa- 
tion was to hand that the Council of the Institution and 
the Gas-Heating Research Committee had determined that, 
at any rate for the present, the work should be discontinued. 
As the information was not official, and there was no par- 
ticular urgency in making the announcement, it was deferred 
until after the conference arranged with gas-fire manufac- 
turers for last Wednesday at the Leeds, University. It has 
been thought opportune to suspend the work for the present 
under existing conditions; and it must be quite evident to 
all who give the matter serious consideration that it is not 
an easy thing to get anyone to readily pick it up, and con- 
duct it from the point at which Mr. Smith (who has shown 
splendid aptitude for it) has relinquished it. But this does 
not, nor does the dissolution of the Gas-Heating Research 
Committee, necessarily imply that gas-heating research is to 
be permanently abandonedat the Leeds University. Whether 
or not Mr. Smith had continued at Leeds, there is little 
question that the research on its recent lines would have 
been, and not at a very distant date, brought to a termina- 





tion. But that research bearing upon gas heating should 
for ever be banished from the Leeds University would, it is 
obvious, be entirely opposed to the purposes and objects of 
the Gas Engineering and Fuel Department; and it becomes 
now, as Professor Smithells (without pledging himself to any 
particular action at this juncture) pointed out on Wednesday, 
entirely a matter between the Livesey Advisory Committee 
and the University Authorities. Upon that Committee, the 
Gas Institution and the Society of British Gas Industries 
have a good representation ; so that we fail to see that there 
is any good cause for agitation in regard to the matter of the 
suspension. ‘The interests of the gas industry are in good 
hands; and there may be full reliance that, in their delibera- 
tions over the work of the Gas Engineering and Fuel Depart- 
ment, the Livesey Advisory Committee will not lose sight 
of practical problems that still require solution in relation to 
the gas-fire. 

To the point to which Mr. Smith has carried his work, 
there will be some further report at next year’s meeting of the 
Institution in Glasgow. An interim statement on various 
details, however, was made by him last Wednesday ; and in 
it several hints are to be picked up by gas-fire makers. 
It was also clear that he has been examining the various 
introductions of the manufacturers this season, having the 
common purpose of increasing efficiency, in order to see 
how far the object has been realized. But the main point for 
present consideration is as to whether there is at the moment 
further work that can be usefully prosecuted at the Uni- 
versity in connection with gas heating. We cannot help 
feeling, after what was said at the meeting on Wednesday, 
that there is. Mr. Smith thinks that gas-fire research has 
only just commenced ; but it is also his opinion that further 
work requires greater facilities than can be obtained at the 
University. That is a point that the Livesey Advisory 
Committee must soon take into consideration. But that the 
matters for investigation in connection with this large sub- 
ject have not been exhausted, within the capacity of the 
University, by what Mr. Smith has done, is easily gathered 
from the speeches at the conference ; and, in the indications 
these afforded, the conference was not barren of good, and 
we are not without hope that it will have influence on future 
work. Togive illustration. It was the view of Professor 
Cohen that a great deal of work has still to be done; one of the 
most important problems for solution being as to the rela- 
tion between temperature and radiation. Mr. Smith himself 
pointed out that the thickness, composition, porosity, and 
form of fuel is a subject for special experiment. There are 
practical difficulties in this regard; but surely in collabora- 
tion with the manufacturers of such fuel, the difficulties 
would not be insurmountable. There is also the subject of 
surface combustion in relation to the “fuel” and fire-brick. 
Mr. H. M. Thornton suggested the point that gas-fire makers 
desire to see scme standard of test of gas-fires adopted by 
gas-supply authorities generally, so that the makers may 
know under what standard conditions their apparatus would 
be tested—thus affording them some guidance in their work. 
This view was endorsed by Mr. A. P. Main. The variation 
of the shape of flame by using the gas supplied in different 
towns is a question suggested by Mr. J. H. Brearley as 
worthy of investigation for future direction in burner design; 
and he also pointed to the meagre knowledge that exists as 
to the heat conductivity of “ fuels.” 

These are only illustrations of suggestion; but we sub- 
mit that they, without going further, show that there is useful 
work in connection with gas heating which it is within the 
power of the departinent at Leeds to take in hand, inde- 
pendent of what is being done by the gas-fire makers. The 
latter are themselves more and more introducing into their 
work scientific assistance; but in each case, naturally, they 
work on their own lines and to their own ends. For this they 
are to be applauded, as it all means initiative—successful 
or attempted—in the cause of progress. But if we take the 
results of individual work of the firms to date as embodied 
in their productions, and place them side by side for inspec- 
tion, it is seen that there is anything but uniformity of view. 
Mr. Smith by his work independent of the makers, having 
their various productions at his command, has done some- 
thing to adjust the differences. On all grounds, we hope 


the Livesey Advisory Committee will take counsel with the 
Leeds University authorities, so as to see what can be done to 
further the important and helpful work that, as seen above, 
has not yet reached a point that justifies it being laid aside 
until again some practical question arises for the penetrating 
searchings of science. 
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Extension of Sulphate Manufacture to Small Works. 


SMALL works in isolated position (though, as a rule, well 
situated for the local disposal of sulphate of ammonia) have 
hitherto been in a disadvantageous position for making a 
profit, compared with large works, from the ammonia they 
produce, simply on account of the small magnitude of their 
operations, and the cost of the conveyance of ammoniacal 
liquor to places where it could be worked up economically; 
and, as a matter of fact, the ammonia to them has been 
nothing but a source of nuisance and cost. But it need be 
so no longer, as simple ways and means have been found to 
give them the profit and relief that must be desired. The 
Managers of small works look from the distance on many 
things which seem only applicable to the larger undertakings 
with admiration not unmixed with envy; and sulphate of 
ammonia manufacture is one of these things. It will there- 
fore be, we doubt not, that they will hail with some satis- 
faction the advent within their own province of a sulphate 
plant which has been already put into practical operation, and 
at gas-works between the two widely separated points in 
annual gas production of 5 million cubic feet and (say) 
26 millions—respectively at Wareham and Dunstable. It 
was the pleasure of Mr. Philip G. G. Moon, of Bourne- 
mouth, to present the information concerning the plants at 
a meeting of the Southern District Association last Thurs- 
day; and he must be complimented upon his (so far as 
recollection serves) maiden effort in this direction, and on 
having for his subject a matter that represents distinct pro- 
gress for the smaller undertakings of the gas industry. 

The basis of this process is the absorption of ammonia 
from the gas by dilute sulphuric acid—a process that is not 
new, as shown by Dr. Harold G. Colman in the discussion, 
but one which has been surrounded by many practical diffi- 
culties in application in connection with town-gas manu- 
facture. As a matter of fact, the fundamental part of the 
process is so old that Mr. A. E. Broadberry was able to 
refer to the use of sulphuric acid for this very purpose (and 
to quote substantiating evidence from “ King’s Treatise ”’) 
by Mr. Alexander Croll, at the Tottenham Gas-Works in the 
forties. Mr. Croll appears to have attained some amount 
of success; but the sulphate produced was of a bad colour. 
The disclosure as to antiquity is good and interesting so far 
as it goes. But the fact remains that the process as applied 
by Mr. Croll was discontinued, and that the product was not 
all it should have been in regard to colour. The Tottenham 
Gas-Works were but small in those days, and so are the 
gas-works for which the new plant of to-day is primarily 
intended. But where Mr. Croll was unsuccessful, the 
Chemical Engineering Company have been successful ; and 
the resultant product of the process is of goodcolour. From 
what Mr. Broadberry remarked, it may be conjectured that 
it was tar that affected the purity of the sulphate in Mr. 
Croll’s time. But in the plant as now brought before us 
this is overcome by the provision of means of filtration; and 
with the weak solution of sulphuric acid that is employed in 
it, we imagine there would be very little deposition of tar. 
The first point is that the new and simple plant Mr. Moon 
introduces to us successfully yields a vendible product, and 
converts a source of trouble into one of profit. 

It would be unfair to contrast with too much severity the 
economic aspects in relation to the working results of this 
plant with those of the long-established plants on the ordi- 
nary lines of operating method. But it may be held that 
distinct progress is recorded when plant of the kind is pro- 
ductive of advantages where the old process was incapable 
of being used, and when the differences between the results 
and effects of such a plant and the more economical results 
and efficiencies of the larger and ordinary plants have been 
reduced to the narrow compass that are revealed by Mr. 
Moon in his paper. The plant has a low initial capital cost ; 
it is so simple that it can be operated, after brief instruction, 

y a novice; the amount of attention required is small (in 
fact, at Dunstable it has not occasioned any increase in the 
works’ staff); and there is an all-round benefit from its 
adoption, which (on the testimony of Mr. Harold Woodall 
and Mr. Moon) can be summed up in the two small words 
“it pays.” There are no complete figures yet available as 
to working expenses; but from the little plant at Wareham, 
with a selling price of £11 per ton for sulphate, a net profit 
of £7 per ton is anticipated. The quantity of effluent—this 
1S an important consideration—is also small in comparison 
with the ordinary method of working. The most vulnerable 
point for criticism is that of plant depreciation. But here 





again there is sufficient information to give every confidence. 
It is common knowledge that many difficulties have been 
encountered in designing a practical process for ammonia re- 
covery in which sulphuric acid is employed; but there is an 
amount of experience which gives good warrant for saying 
that the use of a weak sulphuric acid solution will not have 
any alarming effect upon the lead elements of the plant. 

Several trifling adverse suggestions (it would be strange 
were it not so) might be made in regard to the process. There 
is, for instance, the effect on the illuminating power of the gas. 
But here we are dealing with an acid that is kept below a 
strength of 4° to 5° Twaddel. There is the question of the 
effect upon purification of the complete removal of the am- 
moniafrom the gas. There again, however, Mr. Moonand Dr. 
Colman give satisfactory answers. In the small Wareham 
plant only the free ammonia is dealt with, and there is a 
loss in the virgin liquor of no less than the equivalent of 
1'r lbs. of free ammonia and 4 lbs. of fixed ammonia. But 
with such limited operations, the greater economy lies in 
this waste. In the Dunstable plant the range of operations 
makes the fixed ammonia worth recovery. But whatever 
point can be raised that is apparently derogatory to the 
new plant and process as compared with the old situated in 
works of comparatively extensive, or fairly extensive capa- 
city, there are presented by the newly introduced process 
ample compensations for the proprietors of works of small 
to medium gas outputs. There is one question that was not 
asked in the discussion, which suggests itself at the moment. 
It is: Is there any contamination of the sulphate by sulphur 
through the action of sulphuretted hydrogen on the acid ? 

The process is so succinctly described and explained by 
Mr. Moon that it would be waste of time to here attempt to 
reduce the description to greater brevity. But the intro- 
duction it has received will enlist almost immediate con- 
sideration from those responsible for the most economical 
working, with freedom from nuisance, of small gas under- 
takings; and sulphate of ammonia manufacture will no 
doubt be shortly conducted in places where hitherto there 
has been little hope of it being carried on. 


Higher District Pressures. 


LaTTER-Day developments in gas supply in respect of the 
volume, diversity of demand, and extension of the hours of 
heaviest load have had quite a revolutionary effect on district 
pressures ; and there is nothing in the whole of the technical 
requirement and responsibility of the time in connection 
with a gas undertaking that calls for greater attention and 
acumen than this. This applies to gas undertakings both 
large and small. Need any gas man be told that the design 
and arrangement of much gas plant, designed and erected 
in a day in which there could not be prediction as to the 
upheavals in gas supply and methods of utilization of the 
future, are, without large conversion or supervenient aid, 
insufficient for the needs of the time. Under existing cir- 
cumstances (without auxiliary help), pressure at the con- 
sumers’ meters is defined and limited by the conditions of 
the canalization ; and the highest available constant pressure 
from the works is that which can be thrown by the lightest 
uncupped holder. The existing conditions are those which 
have to be dealt with; but the existing conditions are of 
such variety that it is difficult to prescribe any single plan 
that would be best for universal application to give what is 
requisite to-day—a higher pressure, and with the plus and 
the minus from the standard of uniformity reduced to the 
narrowest possible limits. The ideal standard is a uniform 
pressure throughout a district, with a permanent degree at the 
point of delivery to consumers. Beyond that gas suppliers 
cannot expect to go, though they may bring influence to bear 
in respect of internal fittings to ensure the minimum of 
fluctuation at the point of use. 

This fairly expresses the general view of Mr. Thomas 
Price and the principal speakers in the discussion on his 
paper on “ District Pressures,” read at the Southern Asso- 
ciation meeting last Thursday. It was a subject that lent 
itself to the expression of views and experiences roving over 
much ground. How to deal with the weak spots in a dis- 
trict by boosting (a system that is becoming the vogue with 
remarkable rapidity from large works down to those fairly 
low in the scale of magnitude) may be taken as figuring at 
one end of the discussion with the governing of consumers’ 
incandescent burners at the other. But the main feature of 
the whole paper and discussion was the recognition of the 
need of higher and constant pressures, both in the interests 
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of consumers and the maintenance of a good reputation by 
the gas undertaking. And the view of the author is, and 
he is supported by Mr. Charles Carpenter and others in this, 
that the ideal system for obtaining what is required would 
be to keep a pressure throughout the district of supply in 
excess of the maximum pressure demanded for any pur- 
pose and in any place, and then govern down to require- 
ment at everyservice. This would mean (save for variation 
caused by inadequate internal fittings) a constant pressure 
at any given point in a house. 

It goes without saying that to realize such a condition 
of things means expense. But there is little doubt that this 
is what we are coming to. For such a purpose a reliable 
consumers’ service governor would be required; and, in 
Mr. Price’s opinion, its application would pay. Mr. Car- 
penter has found a governor that answers the purpose, 
and one in which accuracy and safety are the main factors 
of the design. He speaks of the cost of attaining this ideal 
condition of governing at every service, and, in the same 
breath, tells of the several thousands of the governors that 
have been already applied in South London. Service 
governors, for the outlet of consumers’ meters, were in the 
old flat-flame days advertised for the securing of economy, 
and to protect the consumer against the supposititious 
fraudulent conduct of the gas manager in increasing the 
pressure to make “the meter wheels go round.” To-day 
the service governor is advocated on the ground of efficiency. 
The distribution department now costs much more than 
of old; but gas prices are receding and dividends are main- 
tained, and have an upward tendency. If higher pressures 
and service governors are the directions (combined with 
reasonable and approximately regular calorific power) of 
future supply efficiency, the expense must be faced as part 
of the price to be paid for assuring stability and fair profits 
on the capital embarked in the business. Changes of this 
kind do not come about with the swiftness of a coup d'état. 
The several thousands of governors in South London were 
not fixed ina day. They have grown to their present num- 
ber gradually ; and the number, Mr. Carpenter mentions, is 
rapidly increasing. Questions of policy in the gas industry 
have certainly a tendency to multiply; and the Southern 
Association discussion on this matter adds another to those 
already on the table receiving or awaiting consideration. 


High-Pressure Shop Lighting. 


“ Wuat Mr. A. E. Broadberry does not know about high- 
“ pressure gas lighting is not worth knowing” someone re- 
marked at the Southern Association meeting on Thursday ; 
and when the paper he then read on the subject—full of 
information of how to make high-pressure lighting a com- 
mercial success, and a combative force in the hands of a gas 
undertaking—is perused, it will be readily agreed that the 
commonplace quoted was not by any means misapplied. 
Record has already been made in the “ JouRNAL” of what 
has been done by the Tottenham and Edmonton Company 
in high-pressure gas lighting at the Alexandra Palace, and 
of the success that has attended the installation. But from 
the commercial point of view, the principal value of Mr. 
Broadberry’s present communication will be awarded to the 
detailed narrative of effort that has resulted in schemes of 
co-operative shop lighting being launched, and immediately 
springing into a brilliant success, so much so that the tenta- 
tive installation, which led to other isolated or independent 
installations, has grown to an extent that there has been, on 
the score of economy, a linking-up in one considerable area, 
with service from a central compressing-station. A well- 
lighted shopping street is undoubtedly an attraction; and 
time would be wasted to-day in trying to persuade tradesmen 
to the contrary. And when co-operative schemes such as 
those Mr. Broadberry tells about are introduced, no trades- 
man on the line of high-pressure pipes can afford to stay out, 
unless his premises are as brilliantly lighted as the others 
(though perhaps not so economically) by some other method. 
It is a good branch of business for a gas undertaking—both 
from the monetary and from the competitive point of view ; 
and how to cultivate it is pointed out in the paper. The 
contribution, being so informative, is bound to incite others 
to go and do likewise ; and that is not the least part of the 
intrinsic value attaching to its practical character. Any 
regret that there may be over the postponement of the discus- 
sion is modified by the fact that this will bring Mr. Broad- 
berry to his feet again at a future meeting, to supplement, 
after further experience, the present information. 





High-Pressure Lights in London. 


From Victoria Street the new high-pressure gas-lamps, under 
tbe Westminster lighting contract, are being extended in the 
main thoroughfares as rapidly as possible. One of the most 
striking of the effects so far as the lamps have been erected is at 
the end of Parliament Street by the Houses of Parliament. This 
is an important spot; and one where at most times during the 
day there is heavy traffic. Our legislators this November and 
December sitting (which may be brief and momentous) will at any 
rate find their paths to and from the House—if not inside—illu- 
minated in unprecedented manner. The Right Hon. John Burns, 
too, will be able to look out of the windows of the offices of the 
Local Government Board on a night lighting scene that will con- 
vince him as to the wisdom of his department exercising care 
over their sanctions for municipal electricity supply undertak- 
ings, and cautioning local authorities to be discreet in their 
money spendings in this direction. Turning to the City, inspec- 
tion of the central trial suspension gas lighting in Cannon Street 
(some particulars of which were published last week) shows how 
thoroughly well the surfaces of the road and footpaths are lighted, 
apart from traffic shadows. Being in straight line with the cen- 
trally suspended flame arc lamps, comparison with them is readily 
made; and the palm for efficiency will not be conferred upon the 
latter by anyone making disinterested observation. Taking a per- 
spective view along the street from the flame arc lighted section, 
the part of the street from Cannon Street Station to the London 
Bridge end of the thoroughfare is alive with light. Looking from 
the gas-lighted portion towards the flame arc section, the latter is 
distinctly dull in contrast. High-pressure lighting with the new 
inverted lamp has toned down the old meretricious characteristic 
of the flame arc lamp, the concentrated but oscillating effulgence 
of which was once upon a time regarded by electricians as repre- 
senting the unsurpassable point in rational street lighting. We 
certainly thought our electrical contemporaries would ere this 
have published some curves constructed from the incomparable 
readings of the young men who pursue nocturnal investigations 
by the aid of illumination photometers. Surely they are losing a 
fine opportunity. Perhaps, however, it has been concluded that 
the present is an occasion when silence is golden. We are in- 
formed that there was an error in stating last week that the two 
burners in each lamp were of only 1000-candle power apiece. 
The figure should have been 1500 candles each burner. 


Free Labour. 


Some days ago, the National Free Labour Association held 
their eighteenth annual congress ; and the time proved not to be 
inopportune for drawing attention to the fact that Trade Unionists, 
in spite of appearances, are by no means having things all their 
own way in the industrial world. The Free Labour Association 
boasts of over three-quarters of a million members—a not insig- 
nificant fighting force, when properly organized, as they seem 
to be under the leaders of this Association, for freeing workers 
from the necessity of abiding under a condition of things which 
many of them find irksome. The President, Mr. J. W. Roberts, 
explained the full meaning of the movement, when he told the 
delegates that he had always been a free workman, because he 
objected to tie himself down to drudgery for life by belonging to 
a Trade Union, and thus putting himself on an equal footing 
with men who were incompetent. He added that there were 
plenty of good workmen stuck fast in Trade Unions, absolutely 
committing industrial suicide by helping to keep the happy-go- 
lucky tribe of incompetents. This is a view of the matter which 
may be commended, for their most earnest consideration, to the 
workmen concerned. The advantages in some respects which, 
on the face of things, appear to be offered to workers who join a 
Union, are only too apt to prevent anybody who is not of a 
particularly inquiring turn of mind from looking closely into 
the possible disadvantages. However, even if the matter is put 
plainly before employees, it is to be feared that often they find 
themselves compelled to join the Union ranks, whatever may be 
their own feelings. It is the continual exercise of their power for 
the purpose of compelling to join the ranks those who wish to 
remain outside, which has been such an unwelcome feature of 
Trade Unionism. At present, in some branches of industry the 
Trade Unionists may have in their hands the means of enforcing 
their wishes on men and masters alike ; but we look to the growth 
of the Free Labour Association, and the wide dissemination of 
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their views, to accomplish more and more as time goes on in the 
direction of altering this state of affairs, 


And Free Workers. 

Meanwhile, another style of “ free” workers is attracting a 
larger amount of attention than the Association. We refer to the 
strikers in the South Wales coalfield, a section of whom—it is to 
be hoped, but a small one—have been behaving themselves in a 
manner which is exceedingly well calculated to alienate from their 
cause such public sympathy as it may previously have enjoyed. 
Disastrous as is the existing state of affairs to the coalfield, it 
may easily prove in the end to be still more calamitous to Trade 
Unionism. Refusing to carry out an agreement signed by the 
officials of their own Federation on their behalf, and later reject- 
ing terms which were also accepted for them by their leaders, the 
miners have indeed drawn into the glare of publicity one of the 
strongest points against the Unions that can possibly be urged— 
namely, that while an agreement is binding on the employers, the 
labour representatives have no means of making it similarly bind- 
ing upon the men. Rioting, looting, and the wilful destruction 
of valuable property have immeasurably weakened the case of 
the men; and we can imagine Mr. G. R. Askwith, of the Board 
of Trade, who visited Cardiff on Saturday for the purpose of in- 
terviewing the employers and bringing about a termination of the 
dispute (or disputes, for there appear to be several), found him- 
self confronted with a particularly hard nut to crack. The present 
position is deplorable, and the outlook at the time of writing is 
even more threatening. Intervention may accomplish much; but 
there must be a point in the matter of concession beyond which 
it is impossible to go. Has this point already been reached 
without satisfying the demands of the men, and must the fight go 
on to a finish ? 








Personal. 


. Mr. H. M. TuorntTon (of the Richmond Gas Stove and Meter 
Company, Limited), who has been Chairman of the Ilford Council 
during the past twelve months, was recently presented with his 
portrait in oils at a large and influential gathering of prominent 
townspeople. It has been decided that the portrait shall be hung 
in the Council Chamber of the Municipal Buildings. 

Arrangements have been made with Dr. Harotp G. CoLman 
to act as Consulting Chemist to the Richmond Gas Stove and 

Meter Company, Limited. Dr. Colman will pay frequent visits 
to Warrington, and undertake the general supervision of the 
laboratory and research work relating to gaseous heating, in con- 
junction with Mr. L. Dixon, who has for several years been the 
Engineering Chemist to the Company. Further extensive altera- 
tions are being made to the Warrington laboratories in connec- 
tion with this appointment. 


ne 


Obituary. 


Mr. JAMES Brown, well known in the West of Scotland as a 
retort-setter, died last Thursday afternoon, at his residence in 
Hamilton, in his 54th year. In the setting of retorts Mr. Brown 
had few equals; and he carried out contracts of this description 
far and near. He succeeded to the business only a few years 
ago. 

After an illness of four months, the death occurred on Monday 
last week, in his 74th year, of Mr. ALFRED PARKER GIBBONS. 
Some years ago, deceased was employed in the engineering 
department of the Phoenix Gas Company; and after the amalga- 
mation with the South Metropolitan Gas Company his services 
were retained. He retired some ten years since. 


The death is reported as having taken place on the 12th ult, 
of Professor JoserH Forster, Lecturer on Hygiene at the 
University of Strasbourg, and one of the Editors of the “ Archivs 
fiir Hygiene.” Deceased, who had attained the age of 66 years, 
was a distinguished pupil of Pettenkofer, and had devoted much 
time to the hygienic aspects of questions of lighting and heating 
and water supply. 

The death occurred at “The Glen,” Eastbourne, last Tues- 
day, of Mr. Cuarves Arp, brother of Sir John Aird, Bart., and 
of the late Mr. Joseph Aird. Deceased was in his 79th year. 
He was formerly a partner in the firm of Messrs. John Aird and 
Sons. After a complete breakdown in health, he retired from the 
firm some 34 years ago; and since then resided on the South 
Coast. Before joining the above-named firm, he was for a number 
of years Lessee and Manager of the Kingston-on-Thames Gas- 
Works, and was also at one time a Director of the Crystal Palace 
(now South Suburban) Gas Company. As a partner in the firm 
of Messrs. John Aird and Sons, he was in very close touch with 
all gas and water undertakings—the arrangement between the 
partners being such that he had control of this portion of the 


business. The funeral took place at the Eastbourne Cemetery 
on Saturday, a ais 








GAS STOCK AND SHARE MARKET. 


(For Stock and Share List, see p. 510.) 
A WEEK full of important events closely touching the monetary 
world! American elections, the failure of the Conference, labour 


troubles, runs on banks, and a big Government issue, form a re- 
markable array of factors. In the turmoil, Consols have been a 
great sufferer. After marking 80 on Wednesday, they dropped 
to 78} on Friday. The opening was quiet but unruffled; and the 
day developed some good points. Many government issues were 
bought, and Consols advanced 4. Rails were dullish; but other 
leading lines were strong. Tuesday was intent on the settle- 
ment, and fresh business was rather inanimate. But high-class 
issues were in demand. Consols were done at higher figures, 
though the nominal quotation was unchanged. Wednesday was 
agitated by various influences—political, industrial, and mone- 
tary. Consols began well, but closed } lower. Rails were rather 
better. Americans see-sawed over the elections ; but the Foreign 
Market was firm. On Thursday, the strong position of Govern- 
ment issues was seriously assailed by the attractive New Zealand 
Loan; and Consols receded }. Rails came in for some support 
by buyers. On Friday, general depression was caused by the 
failure of the Conference. Government issues of all sorts were 
put down at once—Consols losing 2 for money and } for the 
account. Everything else was weaker, more or less, except 
Americans. Nothing came to cheer Saturday; and, moreover, 
the settlement did not appear to have gone through quite 
smoothly.. The general tone was weak; but Consols remained 
unchanged. In the Money Market, there was tightness in view 
of a short supply, and discount rates were stiffer. Business 
in the Gas Market was more active; some issues being more 
than usually dealt in. The tendency was quite favourable; 
movements, though slight, being in the upward direction. In 
Gaslight and Coke issues, the ordinary improved half-a-point, 
with transactions ranging between 104% and 1053. The secured 
issues were unchanged. The maximum was done at 87} to 
884, the preference at 103 to 104}, and the debenture at 80}. 
South Metropolitan was very firm; all dealings being within the 
limits of 1214 and 122}. The debenture marked 81. Nothing 
was done in Commercials. Among the Suburban and Provincial 
group, Alliance and Dublin changed hands at 88} and 893, Brent- 
ford new at 185} and 186 (a rise of 1), British at 444, and South 
Suburban at 1213. Brighton ordinary advanced 1. In the Con- 
tinental companies, business was more than usually plentiful. 
Imperial marked from 189 to 1893 cum div., and from 184} to 185} 
ex div, (or arise of 4), Union was done at from 85 to 914, ditto 
preference at 138, European fully-paid at from 23}} to 242, ditto 
part-paid at 17/4 and 18,';, and Malta at 48. Among the under- 
takings of the remoter world, Primitiva was dealt in at 7,;°; to 71% 
ditto preference at 5,'; to 5;';, San Paulo at 153, and Melbourne 
4% per cent, at 100 and 100}. 





=— 


ELECTRICITY SUPPLY MEMORANDA. 


Depressed Spirits—Fear and Tribulation—Unremunerative Capital 
Expenditure—Cramb on Meat-Choppers—The Workman and His 
Light— Metallic Filaments and Price per Unit. 

Tue outdoor lighting number of the “ Electrical Times,” upon 

which comment was made in our issue for Oct. 25 (p. 250), seems 

to have fallen very flat. No one is heard speaking of it; and 
it is not being quoted as an authoritative pronouncement on any 
point. It was, as a matter of fact, like the street vendor’s views 
of the Lord Mayor’s Show, all too highly coloured and exag- 
gerated. We rather think that electrical engineers are not in 
the habit of taking the “ Electrical Times” very seriously. But 
there have been traces of gravity just lately in certain of 
“ Meteor’s” paragraphs when dealing with the question of street 
lighting. Bounce and pretence cannot survive long in face of 
actualities; and the new street-lighting effects in London by 
means of high and low pressure inverted gas-lamps are evi- 
dently toning down a little the volatile writer of the leader notes 
in our electrical contemporary. At length, and not any too soon, 
he recognizes that the new gas-lamps in London streets have 
intensified the infirmities of the bulk of the street lighting by 
electricity, though he grudgingly makes the acknowledgment in 
the words: “ The new gas lighting in Victoria Street, with all its 
faults, is much better than arc lamp effects of twenty years ago.” 
The sneer contained in the words “ with all its faults ” provides, 
as it were, a little rift through which sight is allowed of the vin- 
dictiveness and irritability that the present position of affairs 
has provoked in the electrical camp. There is, in truth, genuine 
fright. ‘* Now that the battle has waxed fast and furious, can the 
supply authorities,” asks our friend, “afford such a heavy loss in 
prestige.” A “heavy loss in prestige!” Few words those, with 
much meaning attached. “ Meteor” urges those authorities with- 
out loss of time to tear down the antiquities, and put the latest 
of flame arc lamps in their place. Nothing short of this drastic 
measure will do. The time has passed for keeping in use electric 
lamps whose low efficiency and whose high contributions to the 
exchequers of the supply authorities stand at the opposite poles. 
It has indeed more than passed; and gas has shown it to be so. 
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By the way, has “ Meteor” inspected the lighting from the centrally 
suspended high-pressure inverted gas-lamps in Cannon Street, 
and compared the brilliance of the lighting with the (in contrast) 
subdued performance of the centrally hung flame arc lamps? If 
not, he should doso. He might also spend an interesting few 
minutes inspecting some new lamp erections at the end of Parlia- 
ment Street, by the legislative establishment of the nation. 

Into such a nervous condition has our esteemed friend fallen 
that he has been writing at large upon the Gower Street experi- 
ment, which is to help the Holborn Borough Council to decide 
upon which of the illuminants, electricity or gas, is to occupy 
their streets in future—the Gaslight and Coke Company being 
handicapped by their terms being known by their competitors 
before the trial takes place. One might have supposed there had 
been experiment enough in London. But perhaps it is natural 
that the Holborn Council, in the spirit of independence that has 
animated them through this business, should like a little trial 
on their own account; and this “‘ Meteor” calls “ An Exciting Con- 
test.” We looked upon the Westminster contest as more ex- 
citing than this; the Holborn contract being only one of a number 
of borough contracts that have fallen due this year for settlement, 
and the majority of which has, through the inverted gas-burner, 
been again netted by the Gaslight Company. But ‘ Metecr” 
wants to dictate the terms of the “ exciting ” Holborn contest ; 
and it is quite clear that he reflects in what he writes the uneasi- 
ness of our electrical friends at submitting the trial street-lamps 
to photometrical arbitration. There is something that is at once 
bland, saucy, and distrustful about “ Meteor’s” sentence: ‘“ We 
are sure that the Holborn authorities will now have every wish 
to dissociate themselves from the old basis of photometry.” His 
peace of mind is apparently very much disturbed by. the photo- 
meter. Here is another instance: “The illuminometer method 
has its drawbacks. In principle, the photometer may be prefer- 
able; but, in a street-lighting contest, the conditions are very 
different from those of the laboratory.” Still further uneasiness is 
reflected in the expression of the impious hope that “ the testing 
and specification will not be allowed to rest upon the candle 
power at certain angles, for such an arrangement often happens 
to be favourable to one competitor.” This objection to the 
photometer (how often have Mr. Bradley’s tests of the older type 
lamps been quoted ?) was not always so pronounced on the part 
of electricians as it is to-day, when the constant steady light of 
inverted gas-lamps is seen in London highways and byways. 
But we cannot reconcile the strong objection to the photometer 
that “ Meteor” now declares with the statement in the recent 
special issue of his paper, in the article dealing with photometers: 
“It would be incompatible with the completeness with which we 
deal with the question of street lighting, if we omitted mention of 
the photometer—a device which we anticipate that every street 
lighting authority will call to its aid in settling questions pertain- 
ing to the efficient illumination of streets.” What has produced 
this quick change of front? Perhaps the robust faith of the 
Gaslight and Coke Company in consenting to a photometrical 
test of illumination (with a stiff penalty for default) has had 
rather a nerve-racking effect in certain quarters. But curious it 
is that the recent outdoor lighting number of his paper has not 
had a more inspiriting effect upon “ Meteor.” If it has failed 
with him, then what about otherpeople ? However, in the hour 
of electrical tribulation, we will be as merciful as business con- 
siderations will allow. 

It has often been noticed in the papers devoted to the electrical 
industry that commercial ability is not editorially regarded as a 
striking or general characteristic of the section of the genus homo 
who occupy official positions in connection with electricity supply 
undertakings. Much as it goes against the benevolent feelings 
entertained towards our much-vexed electrical friends, we are at 
times driven to the conclusion that, in this matter, there is some 
truth in what the electrical papers say. There is one failing in 
particular that some electrical engineers have strongly developed, 
and that is in proposing time after time expenditure on cable 
extensions that must obviously be unremunerative; and they 
excuse themselves with the thought that “it is only a little bit, 
and will not much matter.” But these little bits have a tendency 
to grow; and after a time they may represent anything but a 
negligible amount of capital. We know of a case where an ex- 
penditure of some £300 was incurred for cable to supply a motor 
which only runs intermittently, at a price per unit represented by 
a fraction of a penny, lying between 05d. ando-75d. The income 
in this case does not provide the capital charges fairly attribu- 
table to this particular service. Hastings and many other towns 
have had similar experiences as to unremunerative cable expendi- 
ture; but the experience does not act as a deterrent to the pro- 
pensity for increasing the amount of such expenditure. Take 
Hastings. There is the famous Clive Vale extension, over which 
capital was spent, and after a period of two or three years, the 
connections do not number more than half-a-dozen. But the 
lesson has failed to have any effect in evoking a greater exercise 
ofcare. Atthelast meeting of the Council, a proposal was passed 
for spending about {100 in supplying a single consumer; and it 
was suggested that two or three street lamps might be picked up 
along the line of this new piece of cable. It requires a good house- 
holder whose custom will pay all the expenses incidental to the 
generation and supply of the current, and the charges involved by 
a special outlay for cable of {100 of capitalon his account. But 
what matters? The department wants to oblige ; and it is such an 
easy matter to blink at a little supplement to the unremunerative 





capital. It is, however, a singular way of doing business; but it 
is, unfortunately for the ratepayers, the electrical way. Perhaps 
the Local Government Board will make a note of these lapses 
from sane commercial procedure when there is an inquiry shortly 
into a proposed application for £2000 odd for cable extensions 
as required—required by the Department. 

Mr. Alex. C. Cramb, the Manager of the Electricity Department 
of the Croydon Corporation, has been dilating on the fascinating 
subject of meat-choppers, and has come a cropper at the hands 
of, we take it, a firm of butchers—Messrs. Rolfe and Taylor—who 
exercise intelligence, decline to take all Mr. Cramb’s opinions at 
the valuation he himself places on them, and who evidently are 
of opinion that municipal trading, carried to the length that the 
Electricity Department carries it in the borough, is not altogether 
of advantage to the tradesmen ratepayers. We know that from 
the smallest causes, big issues sometimes spring. The trouble in 
this instance, is as indicated above all over meat-choppers. Mr. 
Cramb has written a letter to certain local butchers in the town 
that seems to suggest that he would, given the opportunity, have 
the effrontery to try to teach his grandmother how to suck eggs. 
The letter to the butchers insinuates that Mr. Cramb believes he 
knows a great deal better than the butchers how to manage their 
business in the most profitable way. His advice is that all that is 
necessary is to adopt an electric meat-chopper which would save 
the butchers’ time, increase the ground meat sales, increase the 
consumers’ confidence—in short, the installation of the electric 
chopper, in addition to the electric light, “makes an ideal business 
proposition above criticism.” Further, this wonderful business- 
boosting machine, can be fitted with a bone-grinder, and “in 
view of the importance now attached to ground-green bone as a 
chicken food,” in Mr. Cramb’s mature butchery judgment, “ it 
will be found a sound investment.” Mr. Cramb says “ will be;” 
so that there can be no question about it. On receiving this in- 
formative communication, Messrs. Rolfe and Taylor had some 
hesitation in accepting Mr. Cramb’s representations; and, in 
addition, they wanted to know what the Croydon Borough Elec- 
trical Engineer was doing touting for custom for a meat-chopper 
made by an American firm, following this up with the suggestion 
that the American firm might come to Croydon, open a show- 
room, so contribute to the rates the same as other tradesmen, and 
relieve the Borough Electrical Engineer from canvassing on their 
behalf. Itis rather an ugly complexion that the firm manage, in 
a few terse sentences, to put upon this touting by Mr. Cramb, a 
Corporation servant, for the placing of mechanical meat-choppers. 
But the Borough Electrical Engineer lost an opportunity by, in 
the first instance, ignoring Messrs. Rolfe and Taylor’s letter; and 
his neglect caused them annoyance. A reminder that the letter 
had not received the courtesy of even an acknowledgment brought 
from Mr. Cramb the curt reply that both letters had been received, 
and had been duly filed. Thisis rather a high-handed proceeding ; 
and does not show the diplomatic and conciliatory method that 
should be cultivated by a municipal officer when any ratepayers 
address an inquiryto him. Butthe larger question is as to muni- 
cipal touting for orders for a machine not made in this country, 
but which, if required, can be obtained through the agency of 
one of the local traders. It is stated in a local paper that Mr. 
Cramb’s circular letter was sent out indiscriminately, and caused 
considerable surprise to the recipients. The publication of the 
Engineer’s method of dealing with correspondents who do not 
see eye to eye with him, has no doubt had the same effect. 

There has been an undue amount of publicity given to what is 
termed the success of a scheme at Eccles for the electric lighting 
of workmen’s dwellings ; but when the details of the scheme are 
known and considered, gas suppliers will see that they need not 
quake through any alarm that electricity has at length been 
proved to be the poor man’s light. The experiment has been 
carried out in a block of twelve workmen’s dwellings erected by 
the Health Committee of the Corporation; and we can imagine 
that the occupants of these dwellings would take very good care, 
being under the control and observation of the Health Com- 
mittee, not to infringe in any way the conditions laid down, par- 
ticularly with the threat of a prosecution hanging over them if— 
poor souls—they use any other lamps than those supplied by the 
Borough Electrical Engineer, remove any lamp and use it in some 
other room, or replace a lamp by one of their own, or inter- 
fere with, or remove or replace, any fittings without the written 
permission of his highness the Electrical Engineer. Of course, 
these are essential conditions in a scheme in which a meter 1s 
not used for each consumer. But a prosecution for any such 
offence! Then these poor souls for the twelvemonth of the trial 
were condemned to (these were specially good houses we should 
imagine for workmen’s dwellings) a 12-candle power light in en- 
trance hall and scullery, a 32-candle power one in parlour and 
kitchen, in one bedroom a 16-candle power light, and in each of 
two other bedrooms and the bathroom one 12-candle power light. 
Fancy the occupants of rooms so lighted reading or doing needle 
work! Among several agreements these poor folks entered into 
was one that, when rooms were not being used, the electric light 
must be switched off, and that no lamps were to be left burning 
after tenants had retired to bed at night or during the daytime. 
The charge was 6d. per week, in addition to which the lamp re- 
newals were priced out at 2s. 9d. each for 32-candle power lamps 
and 2s.6d.each for 16 and 12 candle power ones. Cottagers would 
not want many of these extra charges in a year to make them 
“sit up.” But it is reported that only nine new lamps were re- 
quired in these dwellings during the whole twelve months. These 
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were especially good tenants—for aught we know employees of 
the Health Committee. The first cost of wiring, fittings, lamps, 
and auto-transformer amounted to £61 10s. The aggregate con- 
sumption in the twelve months, by these tenants careful not to 
incur the displeasure of the Health Committee—some of the 
tenants probably had the convenience of more hours of lighting 
than others—amounted to 1205 units; and the Health Committee 
have been charged for these 3°106d. per unit, which works out to 
the sum of exactly the year’s income at 6d. per week from the 
twelve houses, with nothing over for capital charges and depre- 
ciation. It is proposed that the landlords at Eccles should adopt 
the scheme, wire their cottages, and afford the same facilities to 
their tenants. We fancy that we can see the office of the Eccles 
Electricity Department thronged by landlords eager to enter 
into the speculation. While on this subject, can anyone give any 
information—perhaps Mr. Charles Carpenter can oblige—as to 
what has become of that philanthropic company that was started 
in South London for the propagation of electric lighting among 
the enlightened workers there ? 

The question of altering the price of current to consumers in 
view of the use of metallic filament lamps has been again to the 
fore through certain supply authorities having adopted this ex- 
pedient for checking the fall in the lighting revenue. The Legal 
Correspondent of the “ Electrical Review” has been discussing 
the legal aspect of the question of the right to alter the price of 
current; but, in the result, he has only emphasized the doubt that 
exists as to the right of differentiating in the matter of charge 
between consumers who employ metallic filaments and those 
who continue the use of the old carbon filaments. Electricity 
suppliers who boast of the economy of electric lighting ought to 
be ashamed of themselves for proposing to show any undue pre- 
ference to the adherents to carbon filaments, both on moral and 
legal grounds; on the latter because they are commanded by the 
Electric Lighting Act of 1882, not to, under like circumstances, 
show “any undue preference to any local authority, company, 
or person.” We cannot imagine that it was contemplated by the 
Legislature in 1882 that the voluntary use of a different lamp by 
a consumer would constitute a “circumstance” entitling them to 
the right of supplying at a different rate. Another obstacle is 
that the Act expressly provides that the undertakers are not 
entitled to prescribe any special form of lamp or burner to be 
used by any consumer, or in any way control, or interfere with, 
the manner in which the electricity. supplied to them is used. 
In effect the undertakers would be exercising some control and 
interference by making the metallic filament lamp user pay more 
per unit than the carbon filament lamp user. A question might 
also be raised as to whether a supply authority have the right to 
charge a price to a shopkeeper for outside arc lamps different from 
that charged to a neighbour who prefers lighting his shop window 
internally by metallic flaments. We will not follow the Legal 
Correspondent of our contemporary through the law relating to 
charges; but on the point to which we have referred, he says: 
“ Upon the whole, it is submitted that the undertakers may have 
alternate prices. The consumer who uses the modern form of 
lamp gets the same amount of light [the Act does not say any- 
thing about the charge per unit of light] for the same price. In 
such circumstances, he could not allege that he was unfairly 
treated.” But the gentleman of the long robe does not say—and 
this is particularly the point on which his readers would like to 
have his opinion—whether the consumer could not say that he 
was illegally treated. We would rather be on the side of the con- 
sumer when it came to the legality of this matter, and likewise if 
the common-sense of it was under consideration. 


MR. ALEXANDER SIEMENS ON PROGRESS. 


At the Opening Meeting for this session of the Institution of 
Civil Engineers the President—Mr. ALEXANDER SIEMENS—de- 
livered an address devoted mainly to an exposition of the part 
played by engineering in bringing about the present state of civili- 
zation. The following are some extracts from the portions of the 
address bearing specially upon this subject. 


_ In order rightly to appreciate the share taken by the engineer- 
ing profession in bringing about the present state of civilization, 
a comparison should be made between the conditions prevailing 
(say) in the Greek States during the Fifth and Fourth Century 
before Christ and those existing in the Twentieth Century. The 
history of knowledge from the prosperous period of Greece down 
to the present time showed that, whether in literature, in art, or in 
philosophy, we could not boast of being greatly superior to the 
ancients; but so far as engineering problems were concerned, we 
had enormously advanced, thanks to the practical application of 
scientific theories. Comparing generally the conditions of life then 
and now, the difference might be summed up by claiming that 
our progress was due principally to the improvement of means 
of communication and the saving of manual labour by the intro- 
duction of mechanical power. These main features had caused 
a general lowering of the cost of “ obtainables.” Both of these 
features characterizing modern civilization were the outcome of 
the work of the engineering profession; and it might be claimed in 
addition that progress had by no means ceased. 

In attempting to recognize true progress in the material con- 








ditions under which we are living, it was not unreasonable to 
expect that any further advance would be made on the same lines 
as those differentiating our present civilization from that of the 
ancients, and that “lowering the cost of obtainables,” based on 
improvement of communications and upon the saving of manual 
labour, would furnish a trustworthy test as to whether a change 
suggested to be made in our material surroundings was worth 
adopting, or was merely an alternative without any prospect of 
being generally accepted. Everybody readily agreed that im- 
proving the means of communication was a desirable form of 
progress, and that any innovation which had this result had come 
to stay. But, curiously enough, the consequences of improved 
communication—implying that people and merchandise could 
reach distant parts in shorter time than before, and that informa- 
tion could be imparted to most parts of the earth almost instan- 
neat yet not yet fully appreciated; and the saving in 
manual Jabour was still regarded with suspicion by those most 
concerned. The cry of the workman ever since machinery was 
introduced had been that displacing manual labour by mechanical 
power meant diminished opportunity of employment for him; 
and even nowadays, when the fallacy of this argument had been 
exposed over and over again, the leaders of the workmen strenu- 
ously opposed improvements in this direction as being inimical 
to their interests. 

Coupled with this anomalous attitude regarding machinery was 
another fallacy, equally difficult to eradicate, which was indi- 
cated by what was usually called “ restriction of output.” This 
sentiment had its origin in a desire to remedy unemployment; 
and its promoters always argued that, in order to maintain 
our present mode of living, a certain amount of work had to be 
performed daily. If, therefore, each man performed as little 
work as possible for “living wages,” more people must be em- 
ployed, and workers would have enough to maintain themselves 
comfortably. The weak point of this view lay in the assumption 
that the work really necessary to be carried out daily was enough 
to give employment all round; and the supposed remedy failed 
because it increased the cost of production. Enhanced cost 
meant diminished demand, and consequently decrease of sale; 
but if the sale fell off, producers had to be dismissed. The con- 
sequence of restriction of output was therefore restriction of em- 
ployment—the very opposite effect of what was intended by its 
advocates. Conversely, it might be argued that cheapening the 
necessaries of life enabled the consumer to spend more money 
on luxuries, if by this expression was designated all that was not 
absolutely necessary for keeping body and soul together. From 
these considerations, it followed that increase of employment 
could be effected only by increasing the demand for luxuries; 
and this could result only from the lowering of the cost of obtain- 
ables, indicating by this expression the necessaries of life as well 
as its luxuries. 

Bearing in mind that the distinguishing features of modern 
civilization—viz., the saving of time, of exertion, and therefore of 
money—were the outcome of engineering science, it would be con- 
ceded without further argument that “lowering of cost” should 
be the guiding principle of all engineering design ; and by accept- 
ing this we admitted that successful engineering must be based 
not only on technical knowledge, but on the proper understanding 
of economic laws. The extent of the influence of commercial 
considerations had steadily increased since the middle of last 
century, owing principally to the great improvement in the means 
of communication, which, so far as technical knowledge was con- 
cerned, placed engineers of all countries on an equal footing, and 
permitted unlimited competition between manufacturers wherever 
their works might be situated. Every effort should be made by 
the designing engineer to facilitate economy of manufacture. 








Among the new Mayors, we notice the following who are 
associated with gas or water supply: Mr. E. Finn, who has filled 
the position of Mayor of Lydd on twenty-eight occasions and for 
twenty years in succession, was formerly Chairman of the Lydd 
Gas Company; Mr. S. R. Groom, the Mayor of Harwich, is 
a Director of the Gas Company; Alderman F. S. Phillips, the 
Mayor of Salford, is Chairman of the Gas Committee ; Mr. H. W. 
Sadd, the Mayor of Maldon (Essex), is Chairman of the Water 
Committee of the Corporation ; Sir Samuel Sadler, the Mayor of 
Middlesbrough for the third time, is well known to “ JouRNAL” 
readers as the head of an important firm of chemical manufac- 
turers, and also as a member and Past-President of the North of 
England Gas Managers’ Association; Mr. H. K. Stephenson, the 
Lord Mayor of Sheffield, is a Director of the Gas Company; 
Sir W. H. Stephenson, the re-elected Lord Mayor of Newcastle- 
on-Tyne, is Chairman of the Newcastle Gas Company; and 
Alderman T. A. Rising, who has for the second time been elected 
Mayor of Great Yarmouth, is Deputy-Chairman of the Gas Com- 
pany and Secretary of the Water Company. In addition to the 
foregoing, we may note that Alderman G. S. Elliott, who is for 
the fifth time Mayor of Islington, is Vice-Chairman of the Metro- 
politan Water Board; Mr. J. U. Fulford, the Mayor of Bideford, 
is Chairman of the Water Committee of the Corporation; the 
Marquis of Londonderry, the Mayor of Durham, is head of the 
Londonderry Collieries; Mr. C. A. Head, the Mayor of Thornaby- 
on-Tees, established, in association with his brother, the firm of 
Messrs. Head, Wrightson, and Co., Limited, Stockton-on-Tees; 
and Sir Benjamin Scott, the Mayor of Carlisle, has been closely 
identified with the gas and water supply of the city. 
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WORK OF THE GAS HEATING RESEARCH COMMITTEE. 


Conference at the Leeds University. 


Tue members of the Gas Heating Research Committee of the 
Institution of Gas Engineers, being of opinion that many con- 
nected with the industry would like to take part in a further dis- 
cussion of the work which has been carried out in the Fuel 
Department of the University of Leeds during the past two years, 
arranged for a conference to be held last Wednesday afternoon 
in the University buildings. It had been announced that Mr. 
E. W. Smith, the Research Chemist, would give a summary of 


‘the work done and a short account of the questions involved; an 


invitation being extended to gentlemen representing gas under- 
takings and gas-stove manufacturers to be present on the occa- 
sion. There was not a very large attendance at the conference— 
only about thirty in all being present, including Professor Arthur 
Smithells, the Chairman of the Committee; Professors Bone and 
Cohen, the University’s representatives on the Committee; Mr. 
J. H. Brearley, of Longwood, one of the representatives of the 
Institution of Gas Engineers on the Committee; and the prin- 
cipals of a number of firms engaged in the production of gas 
appliances. 


Professor SMITHELLS, in opening the proceedings, extended to 
all present a cordial welcome on behalf of the Committee and the 
University, and expressed the hope that at the conclusion of the 
meeting they would feel that their visit had not been in vain. 
The reason for calling them together was to afford them an oppor- 
tunity of discussing the work of the Committee more fully than 
was possible at the annual meetings of the Institution of Gas 
Engineers; and the Committee had convened the meeting quite 
independently of Mr. Smith’s movements—being of opinion that 
a discussion of this kind must be fruitful. Whether or not it was 
fruitful depended, of course, upon how far those present were 
willing to discuss the subject, and what Mr. Smith had been 
working upon. He (Professor Smithells) recognized that there 
were certain difficulties in the way of discussion; but he hoped 
they would not be insuperable. By way of starting the discussion, 
Mr. Smith would give the meeting a brief account of the work 
that had been done and the experiments carried out. Of course, 
a good deal of work had been done by Mr. Smith since the Com- 
mittee presented their last report to the Institution; and this 
would form the subject of a supplementary report to be sub- 
mitted next year. Those present were no doubt aware that Mr. 
Smith was leaving the University for a more important appoint- 
ment in Birmingham, and he was sure they would understand 
that this would mean a very great loss to the work of the Com- 
mittee, so much so that they had recommended to the Council 
of the Institution that for the time being research work should 
be suspended. The action of the Council in regard to this would 
doubtless be communicated to the Press through the official 
channel in the ordinary way. In the presence of Mr. Smith, he 
would not attempt to appraise the work done by that gentleman; 
but he believed he was right in saying it was highly appreciated 
by all connected with the industry. With these introductory 
remarks, he called upon Mr. Smith to address the meeting. 


MR. SMITH’S ADDRESS. 


Mr. E. W. Smitu said he had not the time at his disposal to go 
in detail through the reports of the Committee; but he proposed 
to consider the gas-fire, part by part, referring to the results of 
his experiments, and giving the meeting the results of his own 
observations and experience. In dealing with the gas-fire from a 
seller’s point of view, he took it there were three separate matters 
to be considered and kept in mind. First, there was the appear- 
ance of the fire; next the cost, including maintenance; and then, 
thirdly, the efficiency of the fire. He would leave the question of 
appearance, as well as that of cost, with one remark, not because 
these were of less importance than the other, but because the 
came could probably say more on these points than he 
could. 

RADIANT EFFICIENCY OF THE GAS-FIRE. 


With regard to efficiency, he might point out that at the 
beginning of his work it was decided to make a special study 
as to the radiant efficiency of the gas-fire. Though radiant 
heat had been proved the better heat to encourage in gas- 
fire work, it was not the total efficiency of the gas-fire, as there 
was the convected heat from the sides and casing. Personally 
he had always taken it as a standard that if the temperature of 
a room was raised from 38° to 60° Fahr. by convected heat, this 
would be satisfactory ; and then they could pile on the radiant 
heat, so long as by its employment they did not increase the 
convected heat above 60° Fahr. He was aware that in con- 
nection with a gas-fire there was a tendency to consider only 
radiant heat as being of any value ; but it was his personal opinion 
that the percentages of radiant heat and of convected heat in a 
room should be taken together as the efficiency of the stove. 


CONSTRUCTION OF THE GAS-FIRE, 


Passing on to deal with the construction of the gas-fire, Mr. 
Smith said he believed in the casting being made as plain as 





possible, consistent, of course, with public taste, for they could 
not set ideals before the people in these matters. This, however, 
was a point for the individual manufacturers to consider in the 
making of the stove. Then came the question as to the extent 
to which the casing of the fire should be perforated at the top, in 
order that the air should pass up behind the stove and ensure 
the fire giving off a larger amount of radiant heat. Considerable 
difference of opinion existed as to the advisability or otherwise 
of cooling down the back of the stove. They might take it, how- 
ever, that the higher the temperature of the back brick, and the 
lower the loss of heat through it, the greater was the amount of 
radiation from the front of the stove. Therefore, it was not 
advisable to cool down the back brick. But this did not preclude 
them from cooling down the top part of the casting by means of 
directed air currents. He believed it was quite possible to main- 
tain the temperature of the fire-brick and reduce the heat at the 
top, so that the air would pass freely and very little of the pro- 
ducts (if any) get into the room. There were many ways of 
stopping the products of combustion from passing into the room. 
It could be done by the alteration of the outlet of the stove, giving 
a greater draught, or by a shaped hood that caught the products 
as they went up. These were points, however, which he did not 
want to labour, as they could be brought up for discussion later. 


Tue Fire-Brick BAck. 


As to the fire-brick back, very little attention had been paid to 
this until quite recently. The material should be as light as pos- 
sible; and it should be baked at a mean temperature, the reason 
for which was obvious. As far as practicable, the material at the 
front of the fuel should have a high heat conductivity, and that at 
the back a low one, in order that the heat radiated from the back 
striking the front should pass through the latter as easily as pos- 
sible. How far this depended upon the thickness, composition, 
porosity, and shape was a matter for special experiment. There 
was no doubt, however, that the conductivity of the baked fire- 
brick did depend upon its thickness, porosity, and shape or form. 
It had been demonstrated by practical experiments that the 
lower the temperature at which the fire-brick was baked, the 
lower the conductivity. Another thing that had to be studied 
was the formation of the front of the brick, so that it might fit 
the so-called “ fuel;’’ and the question of “ fuel” brought him to 
the subject of surface combustion. To what extent could they 
get combustion of the gas taking place actually in contact with 
the surface of the fuel fire-clay, or of the fire-brick, or actually 
in the pores of the fire-brick itself? Anyhow, it was clear that 
the fire-brick at the back should be made to fit the “ fuels,” or 
the “ fuels ” should be made to fit the brick at the back. Then 
it was essential for the flame to be properly fitted to the “ fuels” 
and brick, so as to get the best results. Many of those present 
had no doubt proved this by experiments. Having illustrated 
by diagrams on the blackboard this part of his subject, he said 
that, for his own part, he thought the fire-brick back should be 
very similar in shape to the new form of coal-grate brick, sloping 
out towards the front at the top. A double purpose was served 
by this. Not only would it cause the products of combustion to 
stick to the fire-brick, but it would cause a good draught. They 
would also have a certain amount of convected heat from it; and 
it would reflect radiant heat, especially if widened to send the 
heat out into the room, instead of going up into the framework. 


‘“* FUELS”? AND SHAPE OF FLAME. 


Turning to the subject of “fuels,” the speaker said the shape 
of the “fuel” depended absolutely on the shape of the flame. 
They must decide either the shape of the flame or that of the 
“fuel.” When they had settled the shape of the “fuel,” or 
of the flame, one must conform to the other. There was a 
tendency at present to fall away from this, and to arrange the 
burners in such a way that the flame would be not only inside the 
“fuel” but outside it. It might, however, be taken as a general 
principle that it was wise, once they had settled the shape of the 
flame, to adapt the “fuel” to it. The inner surface of the fuel 
should be in close contact with the whole of the outer cone of the 
flame. Interference with the flame or with combustion did not 
occur when they had the “ fuel” in contact with the outer cone of 
the flame. It was only when they interfered with the inner part 
of the flame that incomplete combustion took place and gave off 
asmell. There had been a great advance made in this fitting of 
the “ fuel’ to the flame; and he thought more work in this direc- 
tion would be beneficial. He was quite certain it would repay 
anyone to deal further with the subject of the shape of the flame, 
and ascertain to what extent it was affected by the shape of the 
“fuel” and the composition of the gas. As they knew, the 
flame from hydrogen was a long, thin one; and thus a “ fuel’ 
suitable for a hydrogen flame would be absolutely useless with 
the flame of Mond gas. The shape of the flame therefore de- 
pended upon the composition of the gas to be used. In their last 
report, the Research Committee showed that the radiant efficiency 
depended absolutely on the shape of the flame, and, of course, the 
calorific value of the gas. It was true the latter might vary to 
some extent without affecting the radiant efficiency of the fire; 
but if the shape of the flame was varied, in any given type of 
stove, then the radiant efficiency would be decreased. He was 








sree ot ee eed 














~ 


sree 





Nov. 15, 1910.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 465 





of opinion that if they had a “fuel” which tapered to the top, the 
back of the fuel should almost be made up, leaving just sufficient 
space for air to enter, and that the front of the fuel should be 
open and irregular. The last point was not his idea of what 
should be; but the public would have something that conformed 
as near as possible to the ordinary coal-fire in appearance. Then 
as to the “ fuels” used, they should be as light as possible, and 
be baked at a mean temperature. They should not be brittle, 
not soft or hard, but between the two. The reason for this was 
obvious. It was necessary they should have low conductivity at 
the back, and high conductivity in front, in order that the radiant 
heat from the back striking the front should passthrough as quickly 
and with as little obstruction as practicable. ‘The “fuels,” like the 
back, should be as porous as possible on the surface. As to the 
reason for this, he could not offer a suggestion; but it was evident, 
in looking at a fire, that the rougher the surface of the “ fuel ” the 
better its radiant efficiency. A further point in connection with 
the “ fuels ” was that he held the opinion that it was wiser to have 
the upper 1} or 2 inches of the “fuel” dark than incandescent 
right to the top. They knew that the products of combustion 
always left the top of the “fuel” at a higher temperature than 
the bottom—the products would leave at a temperature of 950° C. 
But if they constructed the “ fuel” so as to be radiant up to about 
two-thirds of the way, then the top part would take up part of the 
heat of the products of combustion. Not only this, but the top 
part would help to keep warm the fuel below; and they would 
have a larger surface of fuel radiant. 
THE BurNER QUESTION, 


Passing on to deal with the question of burners, the speaker 
said he had just finished some work on this part of the subject, 
and he had no doubt it would be published in the course of 
a few weeks, as soon as the Committee had seen it. On general 
grounds, quite apart from what had been done, he said that in 
the design of the burner the endeavour should be made to get an 
even mixture of gas and air, and even sizes of flame. It wasa 
fact that some burners required more air than others with the 
same consumption of gas; and therefore it was not so much the 
amount of air that was pulled in at the burner. If they took a 
burner with a large number of small holes, it would be found that 
it required less air than one having larger holes, and this with the 
same consumptionof gas. The explanation was that in the former 
case the smaller flames presented a larger percentage of surface 
to the atmosphere, and consequently less primary air was re- 
quired at the burner. The burner should be noiseless; but he 
confessed that he had found it impossible to get a burner that was 
absolutely noiseless. He thought they would find that the longer 
the tube was from the nozzle, the greater was the humming noise, 
and vice versa. 


TEMPORARY CESSATION OF THE Work. 


__ This was all he thought he need say about the work done ; but 
if any one present desired to put questions, he would answer 
them, if he could. He might add, in conclusion, that it had been 
decided that the Research Committee should be dissolved and 
its work discontinued for the present. But it should not be 
assumed that they were of opinion there was nothing further 
that required doing. Personally, he was of opinion that the re- 
search work on gas-stoves was only just commencing; but any 
further work would require much greater facilities than could be 
possibly obtained in a University. Further work, he suggested, 
might be undertaken by the makers themselves. They were 
showing a desire to continue and extend the work that had been 
commenced at the Leeds Universlty by engaging well-trained 
men. Heconsidered this would be found to be thoroughly worth 
while. They should, however, not regard the engagement of such 
men as a fad or an advertisement, but give them the opportunity 
of carrying on sustained research of a really advanced character. 
Many good research men might be found spending the whole of 
their time either doing routine analyses, or continually at the 
beck and call of the heads of departments in attempts to solve 
the hundred-and-one little problems that cropped up in the course 
of a day in the works. A man of this kind was extremely useful 
—he was a works chemist, but not necessarily a research chemist. 


Discussion. 


Professor SMITHELLS, in announcing that the discussion was 
open, said it must be understood that Mr. Smith had been ex- 
pressing his own views and opinions. 

Mr. H. M. Toornton (London) said he thought that they were 
much indebted to the University Authorities for allowing them to 
take part in this important meeting ; and, if he might be allowed 
to say so, it was a fitting conclusion to the splendid work which 
Mr. Smith had done for the industry. They were greatly obliged 
to him for the way in which he had carried out his research 
work, and also for the manner in which he had put the results 
of his labours before them. The different points dealt with had 
been placed before them in a very clear way; and they, as gas- 
stove makers, would miss Mr. Smith very much. The research 
work carried on by him generally had afforded them the 
opportunity of seeing whether or not the gas-stove makers had 

een working on the right lines. He did not propose to go over 
the whole ground covered by Mr. Smith in the course of his 
address. This was not necessary. He would like to say, how- 
ever, that most of the points Mr. Smith had raised had been 
already very largely dealt with by the manufacturers of gas 
fires and other appliances. There were, of course, points of 





detail well worthy of further experiments; and he thought most 
of them were now engaged in conducting these experiments, and 
in research work generally in this direction. There were one or 
two points mentioned by Mr. Smith which he thought gas-stove 
manufacturers were dealing with. There was the question of the 
shape of the flame. Manufacturers had, of course, been experi- 
menting very largely in this direction. He was speaking for his 
own Company ; but they were not alone in this respect, and he 
believed there was room for further experiment. Undoubtedly, 
the shape of the flame must guide them in the shape of the “ fuel.” 
The two were so closely connected that the shape of the “ fuel” 
should be in accordance with the shape of the flame; and this 
was the case with his firm. The other point he wished to deal 
with was that of finality. What manufacturers did want was to 
reach finality, if it was at all possible. They wished to know, 
for instance, how much convected heat should be employed 
in connection with gas-fires. He was glad that the opinion of 
Mr. Smith—and he thought it was the opinion held by a great 
many men—was that a certain percentage of convected heat was 
not only desirable in the attaining of the best results, but was 
a distinct advantage in connection with gas-fires as a whole. 
Another important matter—and one they felt very strongly upon 
—was that they desired to see some definite standard of testing 
gas-fires adopted by gas undertakings, so that they might know 
under what conditions their apparatus was to be tested. At present, 
they found that in some cases it was tested by certain methods, 
and in other cases by different ones. The consequence was that 
different results were obtained. He hoped some final solution 
might be arrived at in this matter; and then they would know in 
what condition they would have to send out their goods. With 
reference to the length of fuel to be made incandescent, he was 
of opinion that they would get a slight gain in efficiency by leaving 
a part at the top dark. At the same time, he thought they must 
give attention to appearance, and, if necessary, sacrifice a small 
percentage of efficiency to obtain it. He was not quite clear as 
to what they were there for that afternoon. He did not know 
whether they were to be asked to support a movement for further 
research on gas-fires, or what. Was there a suggestion that they 
should support further movement in this direction? He thought 
they ought to know with more or less certainty what was meant. 
Apart from this, he desired to express, on behalf of his Company, 
their grateful thanks to Mr. Smith and the Research Committee 
of the Institution of Gas Engineers for what had undoubtedly 
been exhaustive experiments which had been cf advantage to the 
gas industry at large. 

Mr. SmiTH said that whenever a maker quoted efficiency, he 
should give other detailsas well. He should give something more 
than the gas consumption—such as the total superficial area of the 
heated surface. If it was a 12-inch stove let it be calleda 12-inch 
stove. It might be taken as a fact—and it was raised in their 
last report—that for every inch increase in the stove they obtained 
I per cent. increase in efficiency. He agreed there should be a 
standard type and size of fire, and that they should always test 
against the same size. He explained that he was now engaged in 


the design of a special absorption radiometer. Various circum- — - 


stances had prevented him completing it; but he intended to 
continue until he had done so. He was of opinion that it would 
turn out all right, and by it he would be able to get a curve of 
radiant heat all round the hemisphere. In testing fires for 
radiant efficiency, pressure did not count—it was only the gas con- 
sumption and the quality of the flame that counted. 

Professor SMITHELLS, answering Mr. Thornton, said that the 
Research Committee, after the establishment of the Livesey 
Advisory Committee, which represented the Institution of Gas 
Engineers, came to the conclusion that their position had be- 
come somewhat anomalous. In fact, the Research Committee 
thought that work of this kind, if it had to be done at all, might 
be better done under the direction of the Livesey Advisory Com- 
mittee. Consequently, the Research Committee were recom- 
mending their own dissolution. What work would be done in the 
future, or whether any work similar to this would be done at the 
University, he could not venture to say. This would bea matter 
for the Livesey Advisory Committee and the University autho- 
rities to consider. When they called this meeting, they did not 
know that Mr. Smith was leaving—it so happened that the two 
things coincided. They must understand that they were called 
there that day, not only to listen to Mr. Smith, but to say any- 
thing they liked on the question of research work. If they con- 
sidered it was important that the research work should be con- 
tinued, they were perfectly at liberty to say so. ] 

Mr. J. H. BREARLEY (Longwood) said that Professor Smithells 
had accurately expressed the views of the Research Committee 
and the reason they had resolved to recommend its dissolution. 
He had already expressed his admiration of Mr. Smith’s work ; 
but as this was perhaps the last occasion he might have of doing 
so, he desired again to express his appreciation of his services to 
the Committee. He would only repeat that in Mr. Smith they 
had an investigator who had the greatest enthusiasm in his work. 
Not only this, but he had the highest scientific qualifications to 
support his enthusiasm in the work he had in hand. He wished 
him every success and prosperity in his new work at Birmingham. 
It had not been his (Mr. Brearley’s) intention to say much that 
afternoon on the question of the research work carried out by the 
Committee ; but one or two points had been raised upon which 
further research would be required. There was, for instance, the 
question of the shape of the flame. Seeing that they had so many 
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makers present, he would like to ask whether it had been found 
that gas-fires that were perfectly satisfactory in one town were 
anything but satisfactory in another. He should rather doubt 
they had, because gas supplies varied enormously in their com- 
position. They had heard that afternoon that a “fuel” suitable 
for a hydrogen flame would not do for a flame containing a large 
percentage of carbon monoxide. This was the conundrum facing 
the makers; and they had his sympathy on this point. There 
had been a great deal of talk as to a standard burner for testing 
illuminating power. And while he was in complete sympathy 
with a desire for a standard burner, he thought that a standard 
for the quality and composition of gas was even more important. 
With regard to Mr. Smith’s suggestion that the top part of the 
“fuel” should be left dark—the proposal being that one-third 
at the top should be dark and the remaining two-thirds incandes- 
cent—he would like to ask if this would be necessary if makers 
provided a sloping back brick. The sloping back was intended 
to intercept certain heat and reflect heat; and he wanted to know 
if this would not assist in keeping the efficiency of the “ fuel ” 
right tothe very top. The last point he would like to mention was 
with regard to the conductivity of the materials put in. They 
had very little knowledge at present on this point. He believed 
the Institution had a Research Committee at work on refractory 
materials and making some experiments as to the conductivity of 
fire-clays and their composition; but he did not know whether 
this would help them much. At any rate, that was one matter 
which required the attention of the Research Committee. 

Mr. Smitu said he could not state if the sloping back mentioned 
by Mr. Brearley would fulfil the conditions of the dark top of the 
“fuel.” At the moment, he did not thinkit would be sufficient to 
meet the conditions. 

Mr. A. J. ForsHaw (Birmingham) did not believe there was a 
great deal left for the Committee to do with regard to gas-fires. 
The Committee, to begin with, had not the facilities for making 
“fuels” and burners for experimental purposes that the manufac- 
turers had, and except it wasin the direction of devising a method 
or methods for the better testing of gas-fires, he did not know 
what the Committee could do further. Some of their methods 
were certainly cumbrous, and improvement was necessary. Mr. 
Smith had made several suggestions to them that afternoon—for 
instance, in regard to the use of convected heat from gas-fires. 
His (Mr. Forshaw’s) Company had taken a strong stand on this 
point—to have as little convected heat as possible; and he might 
say they had been successful. It would be difficult to maintain 
the temperature of a room at less than 60° if they kept pouring 
into it convected heat and radiant heat at the same time. On 
the question of flame contact, it appeared to him that what they 
should aim at in gas-fires was to get as much heat out of the gas 
into the “ fuel” as possible, before the gas went up the chimney. 
Of course, long “fuel” was one way of doing this ; and another 
method was to have a corrugated back. As to the “fuel” fitting 
the flame, he confirmed what Mr. Smith had said. He had been 
trying Mond gas in a fire; and it was surprising to find how much 
gas it took to heat up the fuel. This was simply due to the flame 
of the Mond gas being thin and attenuated. With reference to 
the giving off of carbon monoxide, he had tested many appli- 
ances, and was satisfied that very little (if any) was given off. 

Professor SMITHELLS remarked that the hygienic point ought 
not to be forgotten; and this was a question that might with ad- 
vantage be taken up more fully than it had been. Dr. Cohen, 
who was a member of the Research Committee, had carried out 
some investigations in this direction; and he asked him to give 
them the benefit of his experience. 

Professor CoHEN said that he became interested in gas-fires 
when he went to Leeds some twenty years ago. It was then he 
started serious research on the condition of the atimosphere as 
regarded smoke; and he thought it desirable he should carry 
out in practice what he preached. Therefore he had three or 
four gas-fires put in at his house. Shortly after this, he attended 
a lecture at the University on ventilation; and in the course of 
the lecture reference was made to gas-fires. The lecturer stated 
that they gave off carbon monoxide into the room, and were 
not to be recommended. This statement, naturally, made 
him (Dr. Cohen) very uncomfortable ; and he asked the lecturer 
if he could give him some reference to an authority for the state- 
ment, or whether it was made from his own observations. In 
reply, he was told by the lecturer that he could not give him a 
reference to any authority, nor had he made any observations 
himself. He added, however, that he felt quite sure it was so. 
Well, of course, this diagnosis might be satisfactory to a medical 
man and others interested in the matter; but it was not satisfac- 
tory to the chemist. He (Dr. Cohen) thought he] should like to 
carry out investigations of his own; and he applied to Mr. James 
Wilson, asking to be allowed to make experiments with his gas- 
stoves. To this Mr. Wilson agreed, and also accepted the stipu- 
lation that whatever the result was, he (the Professor) should be 
at liberty to publish it. The result of a number of tests carried 
out with the stove was that he failed to detect carbon monoxide 
gas passing into the room from the fire—in fact, he did not dis- 
cover any carbon monoxide passing into the flue at all. There 
were a number of hydrocarbons found in the flue; but, so far as 
his test went, there was no carbon monoxide. These results were 
published; and it was his opinion that no carbon monoxide was 
given off from gas-fires. With reference to Mr. Forshaw’s state- 
ment that there wasnothing more for the Committee to doin regard 
to gas-fires, he could not agree. He (Dr. Cohen) thought there was 





still a great deal to be done; andhe hopedit would bedone. There 
were certain problems on the subject which required dealing with. 
One of the most important questions in connection with the effici- 
ency of the gas-fire was the relation between temperature and 
radiation. It was certain that there was a connection; but they 
did not know the proportion of the connection. They might get 
a high temperature, but no proportion in radiation; and it was 
certain there were a great many uncommon things which con- 
nected the two. This was a subject which ought to be scientifically 
investigated. If the work of research was to be continued, as he 
hoped it would be, under the supervision of the Livesey Advisory 
Committee, he thought this problem should receive attention. 
He was in agreement with Mr. Smith’s conclusions in regard to 
radiant heat and convected heat. He asked why it was that, in 
the summer time, with no form of artificial heat, people felt com- 
fortable indoors? They had no radiant heat indoors from the 
sun; and the only logical answer was that the air in the room was 
warm. It therefore seemed to him that if they could maintain 
this condition in the winter by means of artificial heat, they 
would be getting the same conditions as they had in the summer, 
which would be perfectly healthy and hygienic. He was of opinion 
that they should have the air in their living-rooms heated to a 
certain temperature—not too high, so as to cause any feeling of 
discomfort—before they started their radiant heat. This prin- 
ciple was now being applied most satisfactorily—that was, the 
fresh air in the room was heated up to a certain temperature and 
the further heat required was obtained by radiation. 

Mr. JAMEs Witson (Leeds) said there was just one point he 
would like to deal with, which had been raised during the dis- 
cussion, and that was the testing of gas-fires. It seemed to him 
there were only two ways of testing them. It must either be in 
the room or in the chimney; and the question was whether it 
was easier to carry out the test in the room or in the chimney. 
A simple method, he thought, might be devised of testing the 
efficiency of gas-fires by means of the heat found in the chimney, 
without dealing with the radiant heat. Certainly they needed some 
simpler method of testing the efficiency of the stove without 
dealing with the question of radiation. 

Mr. A. P. Main (London), having paid a tribute to Mr. Smith 
for the services he had rendered to the Research Committee and 
the gas industry, expressed the hope that something would be done 
to continue the work. They were now really only at the begin- 
ning of the gas-fire business; and he ventured to remark that 
nobody could say what the gas-fire would be ten years hence. He 
was of opinion that they were a long way off reaching finality in 
this matter. It was of great importance to the gas industry to 
have a scientific body to go into the question of standardizing 
some form of testing gas-fires. No one but those who had tried 
knew of the difficulties they had to contend with in the matter 
of testing. He did not think it was beyond the powers of the 
Research Committee to devise some simple method of testing. 
Professor Smithells had referred to the hygienic aspect of the 
question ; and he (Mr. Main) was quite sure that the University 
could give them some definite pronouncement on the matter. 
At Glasgow, an interesting series of lectures on the question of 
smoke abatement had been arranged, which might be followed 
with advantage in other centres. He did not think they had been 
sufficiently alive to the fact that we were at the dawn of a new 
era—that the time was coming, and coming rapidly, when smoke 
pollution of the atmosphere would be prohibited by Act of 
Parliament. This being the case, the question of the provi- 
sion of smokeless heating appliances was one of the greatest 
consequence to this country ; and for this reason he strongly 
held that the work of the Research Committee should not be 
allowed to relax in any way, because he felt they were just at 
the stage when they needed their advice more than ever. 

Mr. J. A, RANSOME (Warrington) much regretted that so few gas 
engineers were present at the conference that afternoon, and pro- 
ceeded to say they all knew that the gas-fire sold to the public 
to-day by the makers was a great improvement on those of a few 
years ago. These improvements had not been obtained without 
a lot of work and a good deal of cost ; and yet many of their gas 
engineer friends seemed to think they should have the improved 
fire at the old figure, or even at a lower one. They seemed to 
forget that the “ fuel” of to-day could not be produced at any- 
thing like the cost it was a few years ago. If only gas engineers 
would recognize the difficulties which had to be overcome and the 
extra cost entailed, and take more trouble with the fires, when they 
got them, than they did at present, it would be to the advantage 
of all concerned. He appealed very strongly that the work of 
the Research Committee should not be allowed to drop. 


This ended the discussion; and those who had been present 
availed themselves of the invitation extended to them by Professor 
Bone to inspect the Fuel and Metallurgical Department of the 
University. Here light refreshments were served. 








The Council of the Roads Improvement Association (Incor- 
porated) and a few friends entertained Mr. Rees Jeffreys at dinner 
at the Trocadero Restaurant, W., some days ago. The function 
was made the occasion of a presentation by the Association to 
their guest of a roll-top desk and an arm-chair, as a mark of their 
appreciation of his valuable services in connection with the move- 
ment for the improvement of roads during the last ten years. 
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SOUTHERN DISTRICT GAS ASSOCIATION. 





The General Meeting of the Association was held on Thursday 
last, at the Hotel Cecil, Strand, W.C. In the absence of the 
President (Mr. C. Stafford Ellery, of Bath), Mr. H. C. Heap, of 
Winchester, occupied the chair. There was an excellent attend- 
ance of members. 


PRESIDENT’Ss UNAVOIDABLE ABSENCE. 


The CuairMAN said, before starting the usual business, he 
had to announce with regret that the President (Mr. C. Stafford 
Ellery) was unable to be present that day. He wrote to the 
Hon. Secretary the previous day, saying that he was having an 
unfortunate experience with the connections of one of his gas- 
holders; and most probably he would not be able to attend the 
meeting. A telegram had been received from Mr. Ellery that 
day, regretting his unavoidable absence, expressing best wishes 
for the meeting, and thanking the authors of the papers to be 
read. He (the Chairman) would propose that the Hon. Secretary 
be instructed to send a letter to the President sympathizing with 
him in his difficulty, and wishing him a speedy solution of it. 

The suggestion received hearty approval. 


MINUTES CONFIRMED. 


The Hon. Secretary (Mr. W. E. Price, of Hampton Wick) 
presented the minutes of the spring and excursion meetings; 
and they were confirmed. 


ELECTION OF OFFICERS. 


Mr. J. W. Hers (Croydon) proposed that Mr. H. C. Head, of 
Winchester, be elected President of the Association for the 
coming year. He (Mr. Helps) did not think that anything he 
could say would tell the members better than they already knew 
how well fitted for the position Mr. Head was. He had been 
trained all his working life as an Engineer, he had had consider- 
able experience at Bournemouth, and in his present position at 
Winchester, and they all knew what good work he had done for 
the Association. He had read a useful paper; and he had taken 
a great share in the deliberations of the Committee for many 

ears. He had also devoted himself to the interests of one of the 

ranches of the Association’s work—that was, the Commercial 
Section. He (Mr. Helps) did not think it necessary to say more 
to commend Mr. Head’s name to the members. 

Mr. R. Beynon (Torquay) seconded the motion, which was 
unanimously carried. 

The Cuarrman observed that he thanked Mr. Helps very much 
for the kind manner in which he had proposed his election as Presi- 
dent, and the members for the way they had received the pro- 


posal. The post of President of the Association was not alto.” 


gether an easy one to fill. A long line of Past-Presidents had set 
a high standard, which it would be somewhat difficult to keep up 
to. But the members might be assured that anything he could 
do for the benefit of the Association, and to maintain its high 
standard and traditions, would be done. 

Dr. HaroLtp G. CoLmMAN moved that Mr. B. R. Green, of Mit- 
cham, be the Vice-President for the coming year. The name of 
Green had long been identified with the Southern Association— 
in the case of the father, and now the son; and the members 
would agree with him that Mr. Green would occupy the position 
in avery fit manner. They knew him to be a man of progressive 
character and moderate views; and they would look forward with 
great pleasure to having him as their Vice-President. 

Mr. A. E. BroapBERry (Tottenham) seconded the motion, which 
was heartily carried. 

Mr. GREEN, in acknowledging his election, thanked the mem- 
bers sincerely for the honour conferred on him. He could only 
say that he would do his best to fill the office as the members 
would wish him to. He began, however, to already feel the weight 
of responsibility in connection with it. He hoped that Mr. Head 
would have a successful year as President, and enjoy health and 
freedom from difficulty during that period, so that he (Mr. Green) 
would not be placed in the position that the Vice-President had 
found himself that day. 

Mr. W. D. Cuitp (Romford) remarked that he had great 
pleasure in proposing Mr. Price as the Hon. Secretary of the 
Association. Mr. Price possessed the happy geniality of dis- 
position that specially qualified him to carry on the work of this 
office. The position had been held in the past by some eminent 
men; and Mr. Price would not allow the high position to fall back 
owing to want of any efforts on his part. 

The CuarrMan seconded the motion, and it was unanimously 
agreed to. 

_Mr. Price, in his acknowledgment, observed that he should do 
his best to keep the standard of efficiency in the performance of 
his work as high as it had been maintained by his eminent pre- 
decessors in the office. 

Mr. Harotp W. Woopatt (Bournemouth) moved that Messrs. 
H. Buckley, Mr. A. E. Broadberry, and Mr. H. O. Carr be elected 
to fill the vacancies on the Committee. 


Mr. S. CarPENTER (Dorking) seconded the motion, which was | 
| on account of the death of King Edward; but it took place at the 


unanimously carried. 
On the proposition of Mr. C. E. BotLey (Hastings), seconded 





by Mr. A. F. Browne (Vauxhall), Messrs. J. L. Chapman and A. 
Dougall were re-appointed Hon. Auditors. 


NEw MEMBERS. 


The Hon. Secretary read the names of the candidates for 
election to membership. They were as follows: Mr. James W. 
Auchterlonie, of Cambridge; Mr. John Mackay Campbell, of 
Margate; Mr. Arthur Easton, of Faversham; Mr. William B. 
Farquhar, of Ilford; Mr. Charles Hulme, of Uxbridge; Mr. Alex. 
A. Johnston, of Brentford; Mr. George Mead-Robins, of Sutton ; 
Mr. John Mitchell, of Friern Barnet; Mr. Lawrence W. Nuttall, 
of Gosport; Mr. F. W. Rapkin, of Dartford; Mr. W. Netherway 
Westlake, of Exeter. 

The CuairMaN said there were eleven applications for member- 
ship, which was a matter on which they ought to congratulate 
themselves, and their Hon. Secretary for the excellent manner in 
which he was looking up everybody. The whole strength of an 
Association such as this rested on its being fully representative of 
the entire district. He had pleasure in moving their election. 

Mr. T. Pricr (Walton-on-Thames) seconded the motion, which 
was unanimously carried. 


INSTITUTION BENEVOLENT Funp. 


The CuarrmaN said the next item on the agenda was a state- 
ment by the President with regard to the Benevolent Fund of the 
Institution of Gas Engineers; but he (Mr. Head) had no informa- 
tion as to what Mr. Ellery would have said to them on this sub- 
ject had he been present. The main point was contained in 
the circular-letter that Mr. Ellery had addressed to the members 
regarding new subscribers to the Benevolent Fund. He (Mr. 
Head) did hope that those members who were not already sub- 
scribers to the fund would extend their support to it. He had 
never had anything to do with the management of the fund, but 
he was told only the other day that there were three or four cases 
last year which would have been helped had funds permitted ; 
and these were all deserving cases. He repeated that he hoped 
those who were not now subscribers would quickly subscribe. 
Subscriptions as low as 5s. a year were gratefully accepted. 


PaPERS READ. 
There were three papers read, as follows: 


“Sulphate Manufacture for Small Works.” 
G. G. Moon, of Bournemouth. 
“District Pressure.’ By Tuomas Price, of Walton-on- 
Thames. 
“ High-Pressure Gas-Lighting.” 
Tottenham. 
The papers are reproduced in other parts of this issue, together 
with reports of the discussions on the first two. Mr. Broadberry’s 
paper was illustrated by some magnificent lantern views of some 
of the high-pressure lighting that the Tottenham and Edmonton 
Company have carried out at the Alexandra Palace and shop 
lighting in various parts of the district. The paper was not dis- 
cussed on this occasion ; but there is a proposal that Mr. Broad- 
berry should at a future meeting supplement it, and that then 
the present and supplementary contributions should be discussed 
together. 

At the close of the paper, 

The CuarrMANn said he thought that the members would agree 
with him that the hour was too late to have a proper discussion 
of such a magnificent paper. Mr. Broadberry had been unable to 
let the members have copies of the paper in advance, so that they 
might prepare themselves for getting more information out of him 
ona subject that he knew so well, and so much better than most 
of the members. He (the Chairman) was going to suggest that 
the discussion might be postponed until next year. Itwasrather 
a long time to which to look forward; but Mr. Broadberry said 
he would then read a little supplementary paper to bring the 
matter up to date again. By that time, he (the President) hoped 
many of the members would have had more experience than they 
had at present of high-pressure lighting, and, so equipped, there 
should be a fine discussion. In conclusion, he proposed a vote 
of thanks to the authors of the three papers. 

Mr. B. R. GREEN, in seconding the motion, remarked that he 
was sure they would read Mr. Broadberry’s paper with great 
benefit. It had interested him considerably, more particularly 
seeing that Mr. Broadberry had given him information which 
had enabled him to start similar installations in the district of 
the Mitcham and Wimbledon Company; and the installations 
had been highly successful. He, for one, would look forward with 
a great deal of interest to the deferred discussion. 

The motion was cordially passed. 

- This concluded the proceedings ; and almost immediately after- 
wards “ high tea” was served. 


By PuHILip 


By A. E. BroapBerry, of 








It was the intention of the Chemical Society earlier in the 
year to give a banquet in honour of certain Past-Presidents ; 
among them being Professor Odling, F.R.S., Sir William Crookes, 
F.R.S., and Dr. A.G. Vernon Harcourt, F.R.S. Itwas postponed 


Savoy Hotel last Friday. 





468 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


[Nov. 15, Igto. 








RECENT PROGRESS IN, AND THE PRESENT STATUS OF, GAS LIGHTING. 





By F. W. GooDENOUGH. 


[Extracts from a Paper Read before the Illuminating Engineering Soclety, Tuesday, Nov. 8.] 


The object of this paper, as I understand it, is to put before 
those responsible for, or interested in, the illumination of premises 
or thoroughfares information respecting recent developments and 
the present possibilities of gas lighting; so that, should that illu- 
minant be selected for any installation, the greatest efficiency may 
be secured and maintained at the least cost. 

This is not the occasion, nor is the platform of the Society the 
place, for any discussion of the relative costs or merits of rival 
illuminants. That is a battle which must be, as it is being, fought 
out in the less peaceful atmosphere of the commercial world ; and, 
while not averse from taking a modest share in the combat when 
occasion serves, I hope that I shall now and at all times succeed 
in keeping anything I may say at a meeting of the Society (which 





stands or falls by its power to avoid commercial as opposed to | 


scientific controversies) free from offence to my good friends who | 
For this and other reasons, 
I have reluctantly come to the conclusion that it is only possible 


are interested in other illuminants. 


to deal with my subject on the most general lines; and this must 
be my apology for the meagreness, and, I am afraid, the dull and 
uninteresting character, of my paper, which is confined strictly to 
general terms. 

TuHE INVERTED BURNER AND SHop LIGHTING. 


Consideration of the recent history and the present position 
of the science of lighting by coal gas necessarily centres itself 
upon the inverted incandescent burner ; whether one is consider- 
ing the utilization of gas at the ordinary district pressure of (say) 


3 inches head of water, or the use of gas under special pressure | 


of (say) 6 inches head of mercury, which is becoming very general, 
especially of late, for, among other purposes, the exterior lighting 
of rows of shops. In such cases, the gas at increased pressure is 
supplied from a common centre and charged for on the basis of 
estimated consumption for a predetermined number of hours per 
annum (arrived at from an agreed time-table for lighting and ex- 
tinguishing), f/vs maintenance charges and working costs. For 
this co-operative system of lighting, there is undoubtedly a large 
opening. It will certainly improve the appearance of the streets 
in which it is adopted, as the striking lack of uniformity in—the 
enormous difference between—the power and character of the 
lights employed by the various shops in our streets at the present 
time detracts very largely from the general effect. 


History Repeats ITSELF. 


It is of interest to note that the inversion of the burner has 
been the means of increasing the light obtained per cubic foot of 
gas consumed in both of the two distinct eras of gas lighting—the 
era of the directly luminous and that of the Bunsen, or indirectly- 
luminous, burner. The inverted burner of the Siemens or Wen- 
ham type increased the efficiency of the luminous burner nearly 


threefold—viz., from 2}-candle power per cubic foot in the ordi- | 


nary batswing burner, or 3}-candle power per cubic foot in the 
argand burner, to 8 or 9 candle power per cubic foot in the Wen- 
ham lamp. The result was, of course, due to the heating of the 
gas and air prior to combustion. 

Welsbach’s great discovery of the incandescent mantle, with 
its ultimate efficiency in the supported—or, as it is generally 
called, the upright—form of from 20 to 40 candle power per 
cubic foot, according to the pressure used, necessarily eclipsed 
the inverted luminous burner. But history has repeated itself in 
this case. The inversion of the incandescent burner has brought 
about a materially increased efficiency ; and the inverted mantle 
has now eclipsed the fork-supported type. This is due not only 
to the higher efficiency of the former, but also: (1) To its lend- 
ing itself to the use of shadowless lamps; (2) to its capa- 
bility of being used in considerably smaller units of light—from, 
say, 25-candle power upwards instead of a minimum of 50-candle 
power; (3) to its consequently lending itself more readily to 
artistic effect in illumination ; and (4) to its further capability of 
being used in larger units of light—any power up to 4000-candle 
power in one lamp being obtainable. 


Hicu EFFIcIENCIES AND Licut DisTRIBUTION. 


The latest pattern inverted burners supplied with gas at the 
ordinary district pressure of 3 inches (water-gauge) give an effi- 
ciency of 30-candle power per cubic foot consumed; while used 
with a pressure of about go inches water-gauge (equal to about 
6} inches mercury gauge), the inverted burner gives an efficiency 
of 70-candle power per cubic foot consumed. These higher effi- 
ciencies are due to a higher flame temperature being obtained 
by the pre-heating of the gas and air, which, after admixture, 
descend to the point of ignition through a tube surrounded by the 
ascending products of combustion. The figures given are maxi- 
mum candle powers averaged between the angles of 10° to 40° 
below the horizoatal—that being, in my view, the direction in 
which it is desirable that maxinum illumination should be avail- 
able to ensure as even a diffusion of light as possible. 

With the light emanating from a source of the shape of an in- 
verted mantle, which gives direct rays in every direction except 


immediately upwards, and which is not obscured in any direction 
below the horizontal, adequate light is always assured in the 
immediate vicinity of the burner; and as the greater the distance 
the light has to travel to reach the object to be illuminated, 
the greater the initial power of the far-travelling rays must be in 
order to produce illumination approaching in efficacy to the illu- 
mination of objects more nearly under the source of light, it is 
of importance to the illuminating engineer that the burner he 
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Fig. 1.—Characteristic Curves of Upright and Inverted 
Low-Pressure Gas-Burners. 
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Fig. 2,—Characteristic Curves of Upright and Inverted 
High-Pressure Gas-Burners, 


uses should be capable of doing its best work in the direction in 


| which most light is wanted. At the same time, the light in other 





useful directions must be proportionately adequate; and that is a 
valuable characteristic of the inverted mantle. This isillustrated 
by figs. x and 2, showing the characteristic lighting curves that are 
obtained from inverted burners of both ordinary and high-pres- 
sure types, compared with those obtained from burners of the 
upright pattern. 


LicgHt CONCENTRATION AND REFLECTORS. 


Where greater concentration of light in any particular direction 
is essential for specific purposes—as, for example, for lighting 
shop windows from without, or for drawing-boards, machines, 
compositors’ frames, and the like, lighted from above—this can, 
of course, readily be obtained by means of suitable reflectors. 
Here, again, the inverted burner possesses advantages over the 
older type, owing to there being no obstruction whatever of the 
downward rays. The effect of imposing suitable reflectors for 
downward lighting is illustrated by figs. 3 and 4. 


STREET LIGHTING AND CENTRAL SUSPENSION. 


The advantage of the light from an inverted burner being en- 
tirely free from obstruction below the horizontal enables it to 
be used effectively for street lighting, not only in the column- 
supported lamp, but also in suspended lamps, whether from 
brackets as in Fleet Street (high-pressure) and the eastern end of 
Cheapside (low-pressure) or centrally hung from cross wires as 1n 
the eastern end of Cannon Street. The central hanging of gas- 
lamps from cross wires, the gas being conveyed to the lamps 
either by flexible metallic tubing or by barrel with flexible joints— 
enabling the lamps to be drawn to the side of the street, and 
lowered for purposes of maintenance—is one of the latest adapta- 
tions of gas lighting in this country, though it has been adopted in 
several towns in Germany for some time past. The trial installa- 


tion of this system at the eastern end of Cannon Street (which is 
only just in course of completion) will, therefore, be of interest to 
those who favour the system of lighting streets by crosssuspended- 
lamps, which I personally, as an illuminating engineer, regard 
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as radically unsound, and, as a humble citizen, consider an un- 
necessary aggravation of the already too frequent disfigurement 
by overhead wires of the, at all times, too restricted amount of 
sky vouchsafed to our town-tired eyes. 
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Fig. 3.—Alteration to Curve Obtained from an Inverted Burner by 
Fitting a Reflector to Concentrate Light on Office Desks. 





Fig. 4.—Curve Obtained by Use of Pyramid Reflector with Inverted 
Burner for Giving an Intensified Light on Drawing Table. 


ILLUSTRATIONS OF UsuAL METHODS OF APPLICATION. 


The application of the inverted burner to the more usual method 
of street lighting—viz., by column-supported lamps, has recently 
been illustrated on a considerable scale by the substitution of in- 
verted burner lamps, both low and high pressure, for the older 
pattern gas-lamps in portions of the City of Westminster. Good 
examples of the latest high-pressure inverted gas-lamps will be 
found in Victoria Street (one being conveniently placed opposite 
the offices of the Society) and in Parliament Square and White- 
hall; while as good specimens of street lighting by low-pressure 
inverted lamps, I might mention Great George Street, Ashley 
Gardens, Vauxhall Bridge Road, Kensington Road from Knights- 
bridge to Queen’s Gate, Prince Consort Road, St. James’s Square, 
and Carlton House Terrace. 

Some photographs (taken at night by the light of the lamps) 
which I have had reproduced illustrate as well as such photo- 
graphs can the even diffusion of light obtained.* This is due 
mainly to the fact that the rays of highest power are those at 
an angle of 10° to 40° below the horizontal; but partly also to 
the fact that the shortness of the mantles, and the height (and 
distance apart) at which the mantles are placed in the lamps, 
ensure that one mantle does not obscure the light of another in 
any useful direction. 

It is a matter of congratulation to the honest and respectable 
wayfarer by night that our local authorities are becoming more 
and more alive to the imperative need for a higher standard of 
efficiency in street lighting in the Metropolis, which has arisen out 
of the rapid and ever-increasing growth of fast motor traffic in 
the streets. At night, motors at a distance must be made clearly 
visible to pedestrians if the crossing of a street is not to become 
a matter not only of anxiety but of serious peril. Illuminating 
engineers who have influence with local authorities may do good 
service to their fellow-citizens by laying stress upon this point. 


Automatic LIGHTING AND EXTINGUISHING. 


A further point of interest to mention in connection with recent 
developments in gas lighting for streets, is the extending use of 
automatic appliances for the lighting and extinguishing of street 
lamps. Those of the clock-actuated mechanism type are not well 
suited to districts where irregular lighting of the lamps is from 
time to time necessitated by the sudden advent of fog, for which 
purpose the necessary staff no longer exists if clockwork lighters 
have been installed. This is a point that needs to be borne in 
mind by any Metropolitan authority who are considering the adop- 
tion of automatic appliances for street-lamp lighting. The objec- 





* Five of the photographs here referred to appeared in the ‘‘ JoURNAL”’ 


for Sept. 27, pp. 831-3; the other two shown are those accompanying this 
Paper, p. 470.—ED. J.G.L. 





tion does not apply to the class of automatic apparatus which is 
operated by an increase of gas pressure given at the lamp from 
the gas-works when required, for either lighting or extinguishing. 
There are several forms of pressure-operated apparatus, some of 
which are best suited to districts having a simple system of dis- 
tribution from a single works, but which do not, as other appli- 
ances do, meet the peculiar conditions of undertakings having a 
complex system of distribution from a number of works supplying 
a common network of mains. The latest form that is being tried 
in London has the peculiarity of being affected by sudden slight 
rises in pressure deliberately applied without being operated by 
gradual increases such as occasionally take place after lighting- 
up time, due to variations in load on mains that are working 
to the full capacity. It may be remarked, in passing, that a much 
closer approximation of the pressure-register line to a constant 
reading than in former years is one of the modern developments 
of gas supply. 

Automatic methods of lighting and extinguishing can also be 
readily applied in the case of both low and high pressure gas sup- 
plies where all the lamps to be lighted are on a common service. 
This, of course, applies to either street or internal lighting. In 
the case of high-pressure installations, the act of starting the com- 
pressor will light up all the lamps supplied from it by the higher 
pressure opening valves that remain closed at ordinary pressures; 
and this system is widely adopted. At the Victoria Station of the 
Brighton Railway, the platform lamps are controlled in alternate 
series by cocks at the platform ends; so that the lighting of the 
platforms can be increased, diminished, or extinguished altogether 
from one point. There is in this case a constant bye-pass supply 
to all the lamps. 

Pneumatically operated valves on single burners to enable 
small units of light to be lighted with the aid of a bye-pass from 
a distant point, have been widely adopted in recent years for both 
domestic and other indoor lighting; while electrically operated 
appliances, which light as well as turn on the gas, are also coming 
into use. 

MANTLE LIFE AND MAINTENANCE. 


With the inverted burner the life of the suspended mantle is 
distinctly longer than in the case of the supported mantle, chiefly 
by reason of its more compact form. This is a point of great 
importance to illuminating engineers, in connection with the 
question of mantle maintenance. In this respect, the gas industry 
has made substantial progress in recent years, both in regard to 
the quality of the mantles obtainable (I use the word advisedly, 
as distinct from obtained) and in regard to the facilities offered 
by gas undertakings to consumers for the periodical inspection 
and cleaning of their burners and the renewal of mantles when 
necessary, at a fixed annual or quarterly charge. This periodical 
attention to incandescent burners by competent men, is com- 
mended to illuminating engineers and their clients on several 
grounds. First and foremost of these is that a gas company is 
in a position to ensure that no mantles shall be used other than 
the best obtainable. The low-priced, but dear, because unsatis- 
factory, mantle is as great an enemy to the gas industry as the 
low-priced but also low efficiency and short-lived lamp is to 
the electrical industry; and it is the business of all concerned 
in either industry to do everything possible to eliminate the un- 
desirable. 

A gas company can and should, as many do, submit samples of 
the mantles sold to them to a continuous and severe test, and 
ruthlessly reject the bulk when the samples fall below the highest 
standard. The Gaslight and Coke Company take haphazard 
samples out of stock every week, and submit them to photometric 
tests (continued at intervals over a period), and also to shock- 
resisting tests on a machine devised for the purpose by Messrs. 
Woodall and Moon. They do not issue any specification for the 
supply of mantles—it being a matter for competition among the 
manufacturers to produce the highest combination of efficiency 
and durability ; and those who succeed secure the business, and 
retain it so long as they keep up to the standard they have set, 
and no longer. The result is, therefore, that the consumer who 
places his lights under a maintenance contract with the Company 
ensures that the mantles used will give him the best light obtain- 
able for the gas consumed. A further result is that the burners 
will be freed from the inevitable accumulations of dust from the 
atmosphere; the glassware will be thoroughly cleaned and its 
transparency maintained; the necessary new mantles will be 
supplied—all at sufficiently frequent intervals to ensure the main- 
tenance of a constantly good light. Another advantage incidental 
to a maintenance contract is that the consumer can estimate 
beforehand, or find out at any time, with certainty, his cost for 
up-keep, which otherwise, except in business houses where costs 
are carefully kept and closely analyzed, is a matter of doubt and 
consequently of uneasiness to the consumer. 

I am confident that no supplier of illuminant can afford, nor 
ought he to be content, simply to supply the commodity and leave 
the consumer to work his will with it, unadvised or unassisted. 
I have spoken of new mantles being supplied at sufficiently 
frequent intervals to ensure the maintenance of aconstantly gocd 
light. The question may be asked: What should be the frequency 
of these intervals, and how is one to determine when a mantle 
requires renewal because of loss of power as distinct from obvicus 
damage? This is a question the answer to which cannot be pre- 
cise, because everything depends upon the local conditions under 
which the mantleis used. It may, however, be stated as a general 
proposition, founded upon a large series of tests, that if the burner 
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St. James’s Square. Photograph taken by the Light of Low-Pressure Inverted Gas-Burners. 


receives such periodical attention as it would from an ordinary 
qualified maintenance fitter, a mantle that would pass a gas com- 
pany’s tests (such as I have mentioned) will not sensibly diminish 
in candle power in 500 hours, and will not lose more than 10 per 
cent. in rooo hours of burning. The average of some tests made 
some time ago of vertical mantles, tested on the horizontal, shows 
a drop of 7 per cent.—namely, from 20 to 18°6 candle power per 
cubic foot—after 806 hours burning. The depreciation I have 
referred to is, of course, apart from the question of damage due 
to vibration or other external cause, to which, however, mantles 
are not now nearly as sensitive as formerly, especially when 
used, as they are now used to a considerable extent in London 
and on the Continent, for contract maintenance work without 
having been collodionized. In actual practice, the efficient life 
of a mantle on a burner properly maintained averages from 
about 500 to 600 lighting hours in public lamps. The “best on 
record ” that I know of was a mantle that gave a good light in 
a lamp in St. James’s Park for two years—say, 8000 lighting 
hours—and became an object of affection to the lamplighter, who 
was quite grieved when the mantle at last broke down. 

In private installations, including factories, public houses, and 
other premises where the percentage of breakages from external 
causes is highest (and which are the first to be placed under 





contract when such a service is offered by a gas company), the 
average life is about one-half the before-mentioned number of 
lighting hours, leading to an average use of about five to seven 
mantles per burner per annum. In residences, on the other 
hand, the average life is generally higher than in public lamps. 
It is not an uncommon thing to find a mantle to last twelve 
months in a private house. 

The quality of mantles is steadily improving in the direction 
of both illuminating power and durability; while the extended 
use of non-collodionized mantles by gas undertakings—intro- 
duced into this country by Mr. Corbet Woodall, as a result 
of his observations of the excellent results obtained in Berlin, 
where the average life of mantles in the public lamps in some 
districts is 1000 hours, with never a defect to be observed—pro- 
mises to be of much value to the consumer by reducing contract 
charges for maintenance. This reference to Berlin is based on 
personal observation. In that city, I have inspected some 
thousands of public lamps; and I have never found a defective 
mantle in a single instance, and non-collodionized mantles are 
used there. [also find that in Germany, the use of non-collodion- 
ized mantles is very common for the maintenance of private in- 
stallations; and they are being used very considerably in that 
direction in this country now. 





Photograph taken by the Light of High-Pressure Inverted Gas-Burners while the Street was 
Wet from Scavenging. 
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CONFIDENCE IN THE FUTURE, 


In conclusion, I would say that those of us who are engaged 
in the gas industry, while looking back with some satisfaction 
upon the advance made in recent years, are by no means content 
to rest on our oars, but rather look forward with a lively ex- 
pectation to further advance in the future. The efficiency of gas 
lighting, viewed as a problem of converting heat into light, is still 
very low in comparison with other methods—that is to say, the 
illuminating power produced is far less in relation to the energy 
consumed—say, 125-candle power per 1000 B.Th.U.—than it ob- 
viously might, and in all probability at a future date will, be, 
though already very far in advance of what it was in the era of 
luminous burner lighting. 

Discussion. 


The PRESIDENT (Professor Silvanus P. Thompson, D.Sc., F.R.S.) 
said Mr. Goodenough had referred to his paper as being, to 
use his own adjectives, meagre, dull, and uninteresting. He (the 
President), for one, had not found it either dull or uninteresting ; 
and its shortness did not arise from any meagreness of internal 
interest. Mr. Goodenough had described the method of lighting 
streets by the central suspension of lamps as being, from the 
point of view of an illuminating engineer, radically unsound. 
He gave no reasons for the condemnation; and he (the President) 
wanted to pin him down to give some reasons for objecting to 
putting a lamp over the centre of the roadway. He also wished 
to congratulate Mr. Goodenough upon the excellence of the 
photographs in the paper; but he wondered how the author had 
been able to secure photographs of lamps by their own lights so 
extraordinarily free from that which was a usual defect of photo- 
graphs of the kind—atmospheric glare round each lamp, In 
these, it was conspicuous by its absence. He hoped to hear 
something more regarding the question of the deterioration of 
mantles in modern lighting. Much had been said on this head 
by way of criticism of mantle lighting ; but he himself thought 
that mantles had been unjustly condemned, because, like other 
means of lighting, they grew old with time. The improvement 
apparently effected by not collodionizing mantles was also a 
subject on which they would like to hear more. Regarding the 
discussion, he asked that the paper be discussed on its merits, 
and let them have the best information on the latest develop- 
ments of this important branch of applied science. There was a 
word he should like to say as their President, and at the request 
of the Council. It was that they earnestly hoped, in coming 
that evening to the discussion of the latest forms of gas lighting, 
they might steadfastly avoid entering upon that which was not 
the subject of the paper—that was, the comparative merits of gas 
lighting and other illuminants. They were not there to discuss 
such a polemical subject. One of their distinguished visitors was 
Mr. Charles Carpenter, the Chairman of the South Metropolitan 
Gas Company ; and he would ask him to open the discussion. 

Mr. CHARLES CARPENTER said he had much pleasure in com- 
plying with the President’s request. In the first place, he should 
like to congratulate the Society on the evening’s programme, for 
two reasons. One was the choice of Mr. Goodenough to give the 
paper, because he did not know of any gentleman who was more 
qualified to deal with up-to-date gas lighting than the author. 
He now had the control of (he supposed) something approaching 
100 square miles of the best part of the Metropolis; and his wits 
were being constantly sharpened by that friendly competition of 
which he had spoken, with twenty or thirty electricity suppliers ; 
and he (Mr. Carpenter) therefore might conclude that what he 
did not know about modern gas lighting was not worth knowing. 
Another reason why the Society were to be congratulated that 
evening was upon the presence in the chair of a distinguished 
physicist. He did not remember a similar occasion on which 
a gentleman of the scientific attainments of Dr. Thompson had 
taken the chair at the reading of a paper on gas lighting ; and he 
thought the gas man might take it as a sign of the times that it 
was being recognized that the knowledge of gas lighting was on 
a more scientific basis than was the case a few years ago. While 
he was listening to the paper, he was reminded of a circumstance 
that happened some seven years since when he was attending 
a congress on photometry at Zurich. He was sitting in a beer 
garden, smoking a cigar, with a distinguished scientific man; 
and his friend, looking at one of the upright incandescent gas- 
burners, said: “ What a pity so many of those rays are going 
the wrong way. If we could turn the mantle upside down, and 
use these rays below the horizontal, what an improvement it 
would be.” One would have thought that gentleman would have 
been responsible for the initiation or the invention of the inverted 
burner; but he was not. The prophecy, however, had been ful- 
filled, because, when gas lighting was spoken of nowadays, they 
almost invariably thought of inverted burners. He considered 
Mr. Goodenough was right in giving so much attention to them in 
his paper that evening. There was one cause for the efficiency 
of the inverted burner that Mr. Goodenough had not mentioned. 
It was a physical one; and he thought it could be described in 
this way: In the vertical burner the particles of gases rising from 
the burner top were in continually increasing upward motion, and 
they were getting away as fast as possible from the mantle it was 
their business to illuminate. In the case of the inverted burner, 
the particles were moving vertically downwards at a gradually 
decreasing rate. They then come to rest; the direction of their 
flow was reversed; and they rose upwards. But there was that 
certain pause in their flow; and one might almost imagine that 





they were doing their duty, and giving their effect, in a still atmo- 
sphere, or in an atmosphere still in comparison with the lively 
atmosphere in which the vertical burner was working. At any 
rate, with equal pressures and equal quantities of gas, there was 
no doubt that the efficiency of the inverted burner flame was 
higher than that of the vertical burner. One of the reasons for 
the efficiency of the burner was the one he had explained. It 
was not only that the rays were turned downwards in the most 
useful direction, but the energy of the gas was being put to better 
use. There was still another matter which was, he thought, of 
importance to the suppliers of gas; and that had regard to the 
type of burner used. It was well known among gas engineers 
that the chemical composition of town gas as supplied was not 
the same in all towns. There were for this very good reasons, 
into which he need not enter. The burners used for obtain- 
ing light by inverted burners were supplied from various makers ; 
and in order to localize their operations, the burners were 
provided sometimes with air adjustment and sometimes with 
both gas and air adjustment. By these means, the burner was 
adaptable to the special conditions regarding gas composition. “A 
week or two ago, he saw in the “ JourNAL oF Gas LIGHTING” a 
reference to a proposal of an inventor to—instead of providing 
means for a variation of that kind—take the gas in each town, and 
select the most suitable burner for giving the best results with the 
particular quality of gas there, without the use of any adjustment; 
and he arrived at the burner that was the best by means of tests 
which he explained—his contention being that inverted burners 
of this kind should be supplied to the gas consumers. He (Mr. 
Carpenter) believed that was the proper system; he thought it was 
a disadvantage it should be necessary to have the gas or the air 
adjusted. Inconnection with the Company with which he (Mr. Car- 
penter) was associated, they had been making for the last eighteen 
months a good many experiments in this direction, and during most 
of the time the streets in South London had been illuminated by 
inverted burners having no adjustment for either gas or air. The 
area of the gas-jet and the area of the air-supply openings were 
predetermined by the pressure and composition of the gas, and 
they were not alterable by the lamplighter. They had also been 
testing during the last twelve months similar burners for indoor 
use ; and these were just in the position of being available in South 
London for the winter’s work. The burner had no adjustment ; 
and it was slid into the socket on the fitting in the same simple 
manner as the electric lamp. London, he might say, was the 
most difficult city in the world for the use of the incandescent 
burner, owing to the large amount of dust the atmosphere con- 
tained ; and therefore one of the necessities in a practicable 
burner was that it should be easily cleaned. The burner of 
which he had spoken could be taken off, blown through, and re- 
placed in a few seconds. 

Mr. C. W. Hastines remarked that the paper was a thoroughly 
practical one, not only to the professional man, but to the layman. 
Reference was made in the paper to the difficulties of pressure ; 
and for domestic lighting, pressure was the crux of the whole 
thing. The new burner referred to by Mr. Carpenter appeared 
to get over many difficulties; but he should like to ask Mr. 
Goodenough whether, in connection with his Company, they had 
taken any steps for giving the consumer normal pressure—say, 
by putting a regulator or a governor on the Company’s side of the 
meter. A consumer really knew nothing of the pressure of the 
gas with which his house was being supplied. 

Mr. W. H. Y. WEBBER said he was pleased to have an oppor- 
tunity of testifying to the value of this excellent record of the 
progress that had been made in the application of gas for lighting. 
The author had, with rare self-denial, debarred himself from some 
of the very interesting points that he might otherwise have made 
if his paper had been less of a record, and more of an active 
piece of propaganda for gas. As the author truly said, this was 
not the time for that; but, after all was said and done, combat 
was more interesting than writing history. He could not but 
help feeling this himself. He (Mr. Webber) wished to say, in 
reference to a point mentioned by the President, that he person- 
ally heartily supported the author in his objection to axial light- 
ing of main thoroughfares. He thought it was the wrong place 
for street lamps for one or two reasons. In the first place, it put 
most of the light where it was not wanted. In the second place, 
the direction of the light was unfortunate for both vehicular and 


‘pedestrian traffic where there was axial lighting. The omnibuses 


travelled with their entrance side in the shadow; and it was very 
difficult to see the announcements on the side of the omnibuses 
as to their destinations. In the case of vans unloading goods at 
(say) a warehouse, the inside of the van was, with the lights in the 
centre of the roadway, as dark as a vault. It was difficult, too, to 
ensure that entrances of warehouses or private places were effi- 
ciently lighted as far as the main door. A friend told him once 
that, in walking down Cannon Street, he observed a guardian of 
the peace enjoying a quiet smoke in a small triangular patch of 
shadow in one part of the side of the street. If refuges could 
be so provided for guardians of the peace, they might also form 
refuges for objectionable persons. Light in the streets was really 
required more for pedestrians than it was for the central line of 
the thoroughfare, which was scarcely used, except by firemen. 
There was a very interesting reflection in connection with this 
paper. It was that most of the improvements—the advancement 
in brilliancy—spoken of by the author were due to the infinite 
pains taken by those who had laboured in this department of 
engineering. The actual elements of present-day incandescent 
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burners remained as they were a good many years ago; but there 
was no doubt whatever that, by the constant application of skill 
and observance upon the part of manufacturers, helped by the 
criticism of officers of gas companies like Mr. Goodenough, the 
net result had been a very considerable improvement in the 
efficiency of all classes of gas-burners. 

Dr. RupotF Less1n«, referring to the statement in the paper 
as to the high efficiencies of inverted incandescent burners being 
due to the high flame temperature, said he thought the words put 
the whole question of the high efficiency of the inverted burner 
in a nutshell. There was no doubt that the temperature of the 
incandescent body was, after all, the factor that regulated the 
light that was emitted from it; and he thought it had been proved 
that, in the range of the temperature of the bunsen flame—from 
1500° to 1900° C.—an increase of about 100° C. was capable of 
doubling the lighting effect to be obtained from the incandescent 
burner. Thus it was certainly the temperature of the body of 
the incandescent mantle that regulated the efficiency. The tem- 
perature was conditioned by several factors. First of all, by the 
flame temperature itself. As those present were well aware, the 
bunsen flame was dissected into different cones at. different tem- 
peratures. Allowing a flame to burnas they had it in the labora- 
tory bunsen burner, they had an inner cone which was compara- 
tively cold, while the outer cone, which received sufficient air to 
allow the theoretical combustion to take place, was very hot. The 
inner cone was much cooler than the outer one—a difference of 
something like 300° was possible. If they added to the gas suffi- 
cient air to obtain the theoretical mixture, and therefore the best 
possible combustion throughout the flame, they would be in the 
position to place the body of the mantle in the hottest zone. On 
the other hand, the length of the flame would be considerably 
shortened; and a second advantage was obtained—that the heat 
that had to be given out by the flame as a whole was more con- 
centrated. They had not only the total possible heat given out 
by the flame; but the heat was concentrated on the body which 
had to be heated to emit light. Therefore the regulation of the 
air supply seemed to him to be necessary. He should not like 
to question Mr. Carpenter’s statement as to the advantage that 
would, and no doubt did, accrue from burners that could be used 
without the regulation of the airsupply. The majority of burners 
possibly went into the hands of people who were not capable 
of handling the minute adjustments they required. On the other 
hand, he did not think every gas undertaking was in the happy 
position, as was the one over which Mr. Carpenter presided, 
to supply gas of something approaching uniform composition ; 
and the majority of gas undertakings had to be considered 
as well, seeing that adjustment of the burners in their areas 
would appear to be necessary. The temperature of the flame 
was dependent upon the air supply. But there was another 
point—the one quoted in the paper—as to the preheating of the 
gas and air mixture. Putting together all the factors that would 
possibly control the available heat of the flame, they would be the 
amount of heat developed, the volume and temperature of the 
products of combustion and their specific heat, and the tempera- 
ture of the gas and air mixture brought to the point of ignition. 
The volume of the gases and the specific heat were responsible 
for all the heat that would be abstracted by the excess of air, and 
this had to be avoided as far as possible. On the other hand, the 
preheating would allow the mixture to be ignited at the optimum 
point, and thus give the best possible conditions. In putting the 
regenerative system of preheating into any lamp, they were in a 
better position to see the scientific basis underlying the whole 
question than they were a few years ago. It was ‘now pos- 
sible to bring lamps to such a nicety that the excess of air 
in the products of combustion was reduced to a minimum, s? 
that the maximum heat, or nearly obtainable maximum heat, 
was applied to the heating of the incandescent mantle. The 
preheating of the gas-air mixture was dependent on the tem- 
perature, velocity, and heat conductivity of the flue gases 
and on the surface and temperature of the wall separating the 
air supply and flue-gas exit. To allow of a rapid exchange of 
heat, the endeavour must be in the direction of keeping a large 
surface, which should be as thin as the construction would allow 
without deterioration by the heat applied to that part of the lamp. 
The factors quoted were nearly all constant in any case; but 
there was one—the temperature of the flue gases—that largely in- 
fluenced the efficiency of the lamp. Its maximum could be easily 
determined by simple means—that was, by analyzing the flue gases. 
If they did this, they could find what, if any, excess of air was 
present in the flue gases. He called to mind one or two cases of 
modern high-pressure inverted lamps, where it had been possible, 
after ascertaining these conditions and drawing the practical con- 
clusions by constructional alterations, to reduce the excess of air 
by about 30 or 40 per cent. of the excess present in previous de- 
signs, with a consequent increase to the same extent in the effici- 
ency of the lamp. 

Mr. W. J. A. BUTTERFIELD (called upon by the President) said 
he did not expect to have the opportunity of speaking; and Mr. 
Goodenough had covered the ground which he set out in his 
paper to deal with, so fully and so clearly that there was very 
little that one could fix upon—certainly not for criticism, and very 
little to enlarge upon. In regard to the question of central sus- 
pension lighting, he quite agreed with the author that it was 
highly objectionable, not only on the grounds that Mr. Webber 
had referred to, but because overhead wires in the streets were 
objectionable on account of their interference with the raising of 





ladders and fire escapes. The objection equally applied to 
tramway conductors, Regarding the question of maintenance 
charges, when, some seven years ago, he was preparing a 
text-book on a rival illuminant to town’s gas, and since 
when revising the work, he was very glad, although he knew 
the facts in regard to town gas, to have indisputable figures 
in regard to the cost of gas lighting, inclusive of mainten- 
ance. It was not difficult to obtain the average photometrical 
value of a gas-lamp; but those responsible for rival illuminants 
constantly wondered whether the maintenance charges were not 
much higher than those responsible for gas-lighting represented. 
The fact that a gas company would undertake to maintain a 
burner for so much per year or per quarter gave a sure basis of 
computing the absolute cost for gas lighting per annum for a good 
light. Then in regard to the life of mantles, speaking purely in a 
domestic capacity as a householder, he had had in the case of one 
burner a very favourable experience. The first-mantle on this 
burner lasted well. It was a No. 3 or No.4 Kern burner; and 
the mantle continued in good condition for three years, with a 
falling-off in the light of not more than 15 per cent. A second 
mantle on the same burner was nowin use, and had been running 
for two-and-three-quarter years. This was in the entrance hall 
in his house, where it was exposed to draughts. But this was 
admittedly an exceptional case. Speaking generally, he agreed 
with Mr. Goodenough that the life of the inverted mantle was 
considerably higher than that of the upright mantle. He could 
also fully confirm what Mr. Carpenter had said as to the efficiency 
of the burners for inverted lighting in which there was no air or 
gas regulation, when the burners had been standardized for the 
particular gas which they consumed. He had watched the work 
of the burners designed by Mr. Carpenter both on the coal gas 
(which, as Dr. Lessing had said, was of uniform composition) 
in South London, and also on the mixed gas supply in the South 
Suburban district; and the results obtained in both areas were 
eminently satisfactory. It was curious they were coming back to 
fixed conditions in the burner for lighting between the air and gas 
supply, while the heating apparatus makers were going in the 
other direction for stoves. 

Mr. A. E. BroapBerry (Tottenham) said he much wished Mr. 
Goodenough had dealt with some of his points at greater length, 
because many of them were capable of a great deal of develop- 
ment. But he could quite appreciate his reasons for denying 
himself the opportunity that he had had. With regard to high- 
pressure lighting generally, he (Mr. Broadberry) had not the 
slightest doubt that distribution pressure in gas supply would be 
a constantly increasing one—not only for what was known as 
actual high-pressure purposes, but also for ordinary purposes. 
He thought gas supplies would be constantly, though gradually, 
on the upward trend as to pressure; and as they proceeded in 
this direction, they would likely develop much better efficiencies. 
In the earlier days of incandescent gas lighting, burners were 
adjusted for 1 inch water pressure; but it was very soon found 
that higher efficiencies were to be obtained by higher pressure ; 
and the tendency had ever since been upwards. Personally, he 
felt that they were merely on the outskirts of what could be 
obtained from gas, and that they would go on advancing their 
efficiencies, so that in a few years’ time they would look back 
on the present systems as being as old-fashioned as those of ten 
years ago were regarded now. 

Mr. S. E. THornTon (Chairman of Messrs. William Sugg and 
Co., Limited) said he thought that not only professional men, 
but the general public were interested in the subject of Mr. 
Goodenough’s paper; and he hoped it would be circulated broad- 
cast. There was no doubt that inverted burners were the best 
things for lighting the streets. But they had some beautiful 
public buildings in London; and their external illumination 
ought to be considered. They could by illuminating them get 
some very artistic effects in the streets. 

Mr. R. W. Epwarps (Aldershot), while warmly congratulating 
Mr. Goodenough, felt constrained in the same breath to reprove 
him, because he had restrained himself to the disadvantage of those 
present who would have liked a little more information on some 
of the points treated upon. Perhaps Mr. Goodenough considered 
it inadvisable to give too much detail at present; but no doubt at 
some later date he would supply them with information in the fullest 
sense. Dealing with the first question of maintenance, they would 
like to know whether, from Mr. Goodenough’s experience, he had 
found it best to take on consumers’ maintenance at an inclusive 
charge per quarter or per annum, whether the payment included 
labour and mantles ad lib., or whether, as opposed to that, he 
would recommend a system of providing the materials at cost, or 
something near to it, and supply the labour free; or whether 
he would suggest doing the labour at so much per burner (say, 
1d. per burner per visit), and charge for the material. He (Mr. 
Edwards) would be personally interested in information on the 
point from the author. Like the President, he had an adverse 
opinion to Mr. Goodenough in regard to the question of lighting 
across the street. Some years ago, he remembered a street in 
Liverpool—a somewhat narrow street—that was lighted by slung 
central lights, to the great advantage of the thoroughfare; and, in 
narrow thoroughfares, he did think the cross or central lighting 
was much more efficient than side lighting. Side lighting was un- 
questionably better in wide thoroughfares with broad footpaths. 
As to the high-pressure distribution in the West-end, he should 
like to know whether the gas was compressed at a central station, 
or decentralized; what was the motive power used; and was there 
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any auxiliary power? He should also be pleased to learn whether 
Mr. Goodenough had any experience where the gas and air were 
mixed at the compressing plant, as at the Brighton Railway Station. 
Mr. Carpenter had mentioned that in South London he was able 
to supply burners without any means of regulation. He (Mr. 
Edwards) was rather surprised at this; and he must say it spoke 
well for the manufacturing arrangements at the gas-works. But 
Mr. Goodenough would agree that the use of such a burner would 
be somewhat difficult in districts where mixed gas was supplied. 
It was impossible to get the same evenness in the composition of 
the gas where a mixture was distributed as was necessary for such 
a burner ; and therefore, in his opinion, the regulation of burners 
was advisable. 

Mr. CARPENTER asked to be allowed to add that the non- 
adjustable burner to which he had referred had been working 
privately under his own observation in Westminster, on the gas 
supply of the Gaslight and Coke Company, with complete success 
for the last twelve months. 

The PRESIDENT said that one gentleman had expressed some 
surprise that mere physicists should take an interest in such a 
subject as gas lighting. He (the President) thought the mere 
physicist should take an interest in gas light; for it was a thing 
of scientific invention. Nota great number of years ago, they 
were only getting 2 or 3 candles per cubic foot of gas consumed; 
now it was possible to obtain 70 candles by the use of mantles 
and high pressure. Such an extraordinary improvement—the 
result of the consumption of material obtained by strictly scien- 
tific means—was most interesting for the scientific man from 
whatever quarter he might come. The room of the Society of Arts 
in which they were assembled had been the centre of scientific 
wonders for over a century. It witnessed the birth of gas light- 
ing; and there were discourses there when Winsor laid the first 
gas-pipes in London for the Chartered Gas Company. He (the 
President) himself had heard a lecture in the room, in the seventies, 
in which the lecturer was confident he had lived through the gas 
era. Now they had Mr. Goodenough showing them that the era 
of real gas lighting had only just begun. 

Mr. GooDENOoUGH, in reply, remarked that his paper had been 
criticized as being too short. He thought the shortness of the 
paper was justified by the fact that it had given time for the dis- 
cussion; the remarks that had fallen from the various speakers 
having been more valuable than anything he was himself able to 
say. Dealing first with the President’s challenge as to why he 
considered the lighting of the roadway by lamps suspended over 
it as unsound, Mr. Webber had partially answered the question. 
The light tended to throw shadows from vehicles on to the pave- 
ment; and a person trying to see the destination of an omnibus 
had the disadvantage of having the side of the vehicle in shadow 
instead of in light; and if he attempted to get into the vehicle, 
he also found the entrance in shadow. There was another very 
strong objection to the lighting of the roadway by suspension 
lamps. It was this: They had to have the lamp sufficiently high 
above the roadway for the wires to be cleared by the passage of 
fire escapes or tall ladders; and if they were put sufficiently high 
to ensure anything like the distribution of light on to the pave- 
ment, they were so high that, if there was a fog, there was not 
the slightest chance of the road and pathways being lighted by 
the lamps, situated (say) 28 or 30 feet above the roadway. Most 
of them had had experience of fogsin London. He had looked 
down from one of the windows of his flat through the clear upper 
air on to adense bed of fog underneath, with an arc lamp shining 
merrily above the fog. He had gone down, and stood at the foot 
of the column, and could not see the light, though the lamp was 
only 18 feet above the road-level. If the height of such a lamp 
was increased to (say) 28 feet, the chances of the light finding 
its way down to the street when a real fog prevailed, were very 
remote. He had to thank Mr. Carpenter for the very compli- 
mentary remarks he had made; and he did feel that the paper 
had been justified if only by securing Mr. Carpenter’s presence, 
and hearing what he had to say on gas-lighting matters, upon 
which he was such an eminent authority. He (Mr. Goodenough) 
was particularly interested in Mr. Carpenter’s explanation of the 
causes of the efficiency of the inverted gas-burner as against the 
upright form—an explanation that had not previously occurred to 
him. He was glad that Dr. Lessing confirmed him in his belief as 
to the main cause of the increased efficiency. Particularly inter- 
ested would he be to see and to test the burner of which Mr. 
Carpenter had spoken with its fixed gas and air supply; more 
especially as Mr. Carpenter was able to assure them that it had 
been found to work with perfect satisfaction upon the Gaslight 
Company’s supply—namely, a mixture of coal and water gas, 
distinct from the straight coal-gas supply in South London. He 
had quite an open mind on the subject. There was one point that 
occurred to him, and it was that the adjustable nipple by which 
the supply of gas was regulated served the double purpose of 
regulating the gas and of clearing the nipple from any temporary 
obstruction that might be in it without dismantling the lamp 
for the purpose. A turn of the regulating-screw to and fro, so as 
to drive the needle through the injector and back again, would 
often improve—would often make a substantial improvement in— 
a defective light. Mr. Hastings raised the question of pressure. 
The variations of pressure in a district were not, as he had said in 
his paper, by any means so material as at one time they were. 
Owing to the considerable higher average pressure that was now in 
use in the district—say, 3 inches instead of perhaps 13 inches as 
formerly—a }-inch variation in pressure was not nearly so high 





a proportional variation as it was when pressures were lower—that 
was to say, a difference between 13 inches and 1} inches was pro- 
portionally much greater than a difference between 3 inches and 
22 inches. He had been told by a gentleman interested in the 
manufacture of instruments of precision in regard to pressures and 
so forth, that he had never found in his experience a straighter line 
on his recording-gauge than he found in Westminster nowadays. 
A great deal, of course, depended on the adequacy or inadequacy 
of the internal fittings. If the fittings internally were of a limited 
character, then there would be variations in pressure (even though 
the district pressure was constant) according to thedemand made 
upon the supply. This was a point upon which they would be 
glad if architects would consult the gas company when drawing 
up their specifications for the piping of premises. There was a 
great tendency to put in internal piping when houses were in 
course of construction that was altogether inadequate. With ade- 
quate fittings, there was little need in most districts for pressure 
governing ; but where internal fittings were at all on the small 
side, it was undoubtedly a great advantage to fix a governor on 
the outlet or inlet of the meter, so as to secure a constant pres- 
sure at the burners whatever the demand might be. Mr. Butter- 
field gave them some interesting experiences in regard to the life 
of mantles. He (Mr. Goodenough) was interested to read in the 
“ JouRNAL oF Gas LicutinG ” that day a report from the Chief In- 
spector of the Brentford Gas Company oftheir experience in the use 
of mantles on high-pressure lamps at the Japan-British Exhibition, 
where their average for six months was not two mantles per burner. 
This would probably give five mantles per annum, allowing for the 
fact that the months of use were summer and not winter ones. Mr. 
Thornton’s suggestion as to the illumination of fine public build- 
ings would commend itself to gas and electric lighting companies, 
but perhaps not to the ratepayers. [Laughter.] Anyway, he 
(Mr. Goodenough) would welcome the adoption of the suggestion. 
Mr. Edwards asked for an expression of opinion as to the best 
system of charging for mantle maintenance—whether he would 
advise an inclusive charge (a fixed price per annum or quarter to 
include all materials and labour), or whether he would recommend 
materials at cost and labour free. He was a strong advocate of 
the system of charging fixed prices per burner inclusive, because 
he did not like leaving to the decision of a consumer whether a 
mantle should be continued in use or not. If a consumer had 
to pay so much per mantle, according to the number of mantles 
used, the consumer’s tendency would probably be (as it was when 
they looked after their own mantles) towards economy rather 
than efficiency. He (Mr. Goodenough) preferred that it should 
be a matter for the decision of the gas company’s fitter as to 
whether or not a mantle was required rather than leave the 
decision to the consumer, if the consumer had to pay. For these 
reasons, he strongly recommended an inclusive charge per annum 
or per quarter. Mr. Edwards also referred to central lighting for 
narrow streets; and, for such purposes, he (Mr. Goodenough) 
thought that bracket lighting was preferable as freeing the streets 
from any obstruction from columns, which were perhaps a nuis- 
ance in narrow thoroughfares. A great majority of the narrow 
streets in the City were well lighted from brackets. Then, Mr. 
Edwards also asked as to the system of high-pressure distribu- 
tion. The Gaslight and Coke Company were supplying high-pres- 
sure gas for lighting in Westminster from a central station at their 
head office in Horseferry Road—the compressors being run by 
gas-engines with adequate stand-by ; so that if one engine was not 
available, another was. In regard to the question of supplying a 
mixture of gas and air at the compressors, instead of the mixture 
taking place at the burner, they had not put in any installations of 
this nature themselves, but there were one or two on their district. 
The suggestion that more standards should be used in the streets 
was one that was rather difficult to deal with, because there was 
such an enormous variation as to the number of standards that 
were used in streets. In some streets, the number of standards 
was very considerable per thousand yards; in others, very scanty. 
Personally, he favoured the use of a number of units of mode- 
rate power, placed not too high above the ground, rather than 
lighting the streets by high units placed a greater distance apart, 
and fixed higher above the ground-level. By these means, better 
uniformity in the distribution of illumination was obtained. 

The PRESIDENT remarked that, as to central lighting, he was 
not adopting any position of antagonism to the author. He 
had thought that the whole point of Mr. Goodenough’s objection 
was the question of suspension. He was not an advocate for 
central pillars; and suspension did not appear to him to be 
much worse—except from the fire-escape point of view. There 
was one other matter to be referred to. They had had certain 
questions prepared by the Hon. Secretary in anticipation of this 
meeting and discussion; and two correspondents had sent cer- 
tain answers to some of the points. One of the replies was 
from Mr. Keith. In it he touched upon a matter that had been 
mentioned. He asserted that it was impossible to give any fair 
statement as to the maximum efficiency in candle power per cubic 
foot of gas by the high-pressure burner unless the kind of gas was 
specified; but he added that, with an average kind of gas, using 
high pressure, he obtained 60 candles per cubic foot. With extra 
good gas, he had got as high as 73 candles per cubic foot; and 
120 candles with specially good oil gas. In Mr. Keith’s opinion, 
too, the most accurate way of expressing the illuminating power 
of a lamp was to take the mean lower hemispherical power. 

On the motion of the PRESIDENT, a hearty vote of thanks was 
accorded to Mr. Goodenough. 
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SULPHATE MANUFACTURE FOR SMALL WORKS. 


By Puitip G. G. Moon, F.C.S. 


[A Paper read before the Southern District Association of Gas 
Engineers and Managers, Nov. 10, 1910.] 


Ammonia, the residual from which gas undertakings of a fair 
size expect to make a respectable profit, is to very small works 


often nothing but a nuisance and a source of loss. Any ammo- 
niacal liquor that may be made presents great difficulty in its 
disposal, as the cost of carriage absorbs all the profit on its sale, 
unless the works are very favourably situated; and the capital 
expenditure necessitated by the installation of a sulphate of 
ammonia plant of the ordinary type would not in most cases be 
justified, in view of the small quantity of liquor to be dealt with 
and the fact that the plant would be standing idle for (say) eleven 
months during the year. Furthermore, sulphate plant of the ordi- 
nary type requires constant attention of a more or less skilled 
character, and monopolizes the whole time of one man while it is 
in operation. 

It is, therefore, not an uncommon thing to find that in a small 
works no attempt whatever is made to recover ammonia from 
the gas. The water in the purifier lutes and gasholder tanks is 
converted in time into weak liquor; and the gas distributed to 
the consumer is full of free ammonia. The inevitable result is 
trouble on the district caused by the sticking of taps and the 
corrosion of burner nipples and fittings. The weak liquor that is 
unavoidably produced on the works is allowed to drain away, 
either into some adjacent water course or into the public sewer, 
and is bound sooner or later to give trouble. 

The works at Wareham, supplying about 5 million cubic feet 
of gas per annum, were in much the above plight about eighteen 
months ago. We were concerned as to how best to improve 
matters; and on the suggestion of Mr. Wilton, we decided to 
instal a small experimental plant on what are, I believe, some- 
what novel lines—at any rate, in ordinary coal-gas practice. At 
Wareham, there is only one man on shift by day and one by 
night, with the manager to read meters, do all necessary fitting 
work on the district, and attend to publiclighting,&c. Obviously 
any plant to be successful would have to be so simple that an 
ordinary country workman could not fail to understand it, and so 
arranged that it would not entail any considerable extra labour 
on the staff. 
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Fig. 1.—Arrangement of Sulphate of Ammonia Plant at Wareham. 


The plant installed at Wareham is shown in fig. 1, and has 
now for several months proved to admirably fulfil the above con- 
ditions. The coal gas, after passing the condensers and a small 
purifier filled with heather, which acts as a somewhat crude tar 
extractor, enters the lead saturator A, and bubbles through the 
weak sulphuric acid contained therein. 

We have proved by careful experiments that there is no appa- 
rent loss of illuminating power due to the absorption of hydro- 
carbons from the gas, so long as the strength of the acid is kept 
below 4° to5° Twaddel. In starting the acid washer, therefore, the 
acid is mixed to about 3° Twaddel. At this strength, the avidity 
with which it will absorb the ammonia renders it unnecessary to 
work with more than 1 inch to 2 inches of seal in the washer. 
Sulphate of ammonia is formed in solution; and the specific 
gravity of the washing liquor slowly rises. 

A simple calculation gives approximately the amount of sul- 
phuric acid that should be added from day to day to neutralize 
the ammonia produced from the amount of coal carbonized per 
twenty-four hours. This amount is added to the saturator in 
half quantities each twelve hours. Roughly, about 23 lbs. of acid 
of 142° Twaddel would be required per ton of coal if all the fixed 
and the free ammonia had to be neutralized. Where the free 
ammonia only is dealt with, as at Wareham, about 13 to 16 lbs. 





only isrequired. These amounts will, of course, vary according to 
the kind of coal carbonized and the heats used. Adding acid in 
this way, in the quantities necessary only for each day’s make of 
ammonia, the specific gravity of the washing liquor increases 
regularly ; but the amount of free acid in solution is never high 
enough to affect the illuminating power. 

When the strength of the solution reaches 45° to 50° Twaddel, it 
is drawn off in small quantities each day, so as to keep the seal 
approximately constant, passed through the two small wooden, 
lead-lined filters BB (filled with sand on a layer of felt), and, 
when enough has accumulated, transferred to the evaporator C. 
This, at Wareham, where exhaust steam is available from the 
exhauster engine, is a wooden, lead-lined vessel of the shape 
shown, with a flow-and-return lead pipe for the steam. Very 
little concentrating is needed, as at 45° to 50° Twaddel the sul- 
phate of ammonia solution is very near crystallizing point. 

In works not using an exhauster, and therefore with no steam 
available, a cast-iron lead-lined evaporator of convenient shape, 
sitting either on the waste-gas flue or on top of the beds, would 
be quite effective. Crystallization soon takes place, and the salt 
is put on the draining board D to drain; the small amount of 
mother liquor left being mixed with the next batch for con- 
centrating. Very good coloured salt is made by this process; 
and the sample of Wareham salt exhibited gives an analysis of 
25°2 per cent. of ammonia. A good local sale can usually be cul- 
tivated with very little trouble, as most small works are of 
necessity situated in a country district. 

In a small works such as Wareham, the amount of virgin liquor 
from the hydraulic main is hardly sufficient to warrant the instal- 
ling of a lime still to liberate the fixed ammonia. But the whole of 
this liquor, and the stronger liquor from the condensers, is pumped 
through the hydraulic main twice; so that as much free ammonia 
as possible is driven off into the gas. The virgin liquor run to 
waste at Wareham amounts to approximately 11 gallons per 
ton of coal, containing free ammonia equal to 1'1 lbs. and fixed 
ammonia equal to 4 lbs. of sulphate. This is equivalent to a 
total waste of 5:1 lbs. of sulphate of ammonia per ton. The 
plant has been working for three months; and over this period 
14 lbs. of sulphate of ammonia have been made per ton of coal 
carbonized. In addition to this, gas entirely free from ammonia 
has been distributed, and the waste liquor to be disposed of has 
been considerably reduced in both strength and quantity. 

It is necessary with a process of this kind to keep the saturator 
liquor constantly on the acid side. If it were allowed to become 
alkaline, sulphuretted hydrogen and carbonic acid would be 
absorbed ; and when the next acid was added, these gases would 
be given off in considerable quantities. The purifiers would be 
overtaxed by the burst of sulphuretted hydrogen, and the illumi- 
nating power of the gas would certainly suffer temporarily from 
the extra carbonic acid if oxide only were used for purification. 
Fortunately, it is quite easy to avoid this trouble. 

With regard to the financial side of the question at Wareham. 
As there is no fuel or labour bill to be met, practically the only 
charges against the sulphate sold are the cost of the acid used and 
the interest and depreciation on the plant itself. The capital 
outlay is, however, so small, and the wear and tear of plant so 
inappreciable, that these charges do not amount to very much 
per ton. I estimate that, selling the sulphate of ammonia pro- 
duced at {11 per ton, there will be a net profit of £7 per ton sold. 
This will yield a total profit for the year equal at Wareham to 
an increased dividend of 0°6 per cent. 

What has been done at Wareham on a very small scale, has 
been done on a larger scale, and therefore much more thoroughly, 
at Dunstable, by Mr. Phillips, who has kindly accorded to me 
permission to give you the particulars of the plant and his experi- 
ence with it up to date. At Dunstable, between 2000 and 2500 
tons of coal are carbonized per annum ; and the fixed ammonia 
therefore is sufficiently significant to be worthrecovery. Thegas 
as it leaves the hydraulic main is passed through a specially con- 
structed condenser-washer, so arranged that, as the liquor con- 
denses, it flows in a reverse direction to the gas, and leaves the 
apparatus warm and containing very little free ammonia. 

This liquor is conveyed to a direct-fired distillation apparatus, 
where it is treated with alkali and the ammonia driven off to the 
acid washer through which the main stream of gas passes. The 
spent liquor, which averages about 10 gallons to the ton of coal 
carbonized, is conveyed to a shallow tank on the top of the retort- 
bench, and is evaporated to dryness. It will be seen that the 
quantity of effluent by this system is only about one-fourth of 
that which would be produced by the ordinary method of water 
washing and steam distillation. Thus at a small works carboniz- 
ing (say) 10 tons of coal per day, there would only be 100 gallons 
of effluent to dispose of; and this, if desired, could be easily 
evaporated in the ash pans. 

Referring to fig. 2, B shows the fractional condenser-washer, 
consisting of six bubbling trays each working with a seal not 
exceeding 34-inch. The hot gases from the hydraulic main enter 
the washer at the bottom, and pass upwards through all the six 
trays. The two top trays may be used as naphthalene washers 
by filling them with a suitable solvent, such as oil tar, which also 
serves to remove the last traces of coal tar from the gas. The 
middle two trays are provided with cold water circulating pipes, 
which may be adjusted so that the exit gases are reduced to any 
desired temperature. The bottom two trays receive the condensed 
liquor from the trays above, and also the tar and liquor from the 
hydraulic main. The hot gas bubbling through the liquor in the 
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removed by the scrubbers. In works using oxide only for purifi- 
cation, the extra sulphuretted hydrogen would be absorbed by the 
purifiers without trouble, and the carbonic acid would pass forward 
into the gas, increasing the volume by about o'5 per cent. and 
reducing the illuminating power by about 0°3 candle. In most 
small works, this would be quite unnoticed, and would in any 
case be well within the ordinary variations of illuminating power. 
Where lime only is used, the net result would be a slightly in- 
creased use of lime, the cost of which would be much more than 
covered by the profit from the sulphate, and the great advantage 
of distributing gas free from ammonia. 
_ Asa matter of fact, in most small works anything like full duty 
is very seldom obtained from the ammonia as a purifying agent 
for carbonic acid or sulphuretted hydrogen, and the additional 
quantities of these gases passing to the purifiers would not amount 
to anything like the figures given above. Although the process 
up to the present has been applied to small works only, it has 
advantages which, under special local conditions, might make it 
worthy the attention of much larger undertakings. Scrubbers, 
either of the tower or rotary type, and large liquor storage tanks 
would become quite unnecessary, and the waste exhaust steam 
that abounds in many works could do the necessary work instead 
of the plentiful supply of live steam required by the present 
methods. In addition to this, one would have a practically con- 
tinuous process of manufacture instead of an intermittent one. 
In conclusion, I should like to take this opportunity of thanking 
Mr. Phillips for his kindness in placing the particulars of the 
Dunstable plant at my disposal, and Mr. George Wilton for the 
help he has given me throughout. 


Discussion. 


The Cuairman (Mr. H.C. Head, of Winchester) said they were 
very grateful to Mr. Moon for bringing forward a subject such as 
this—a subject which dealt with the improvement of very small 
works, For many years very small works had been neglected; 
and he feared that in most places they were disreputable little 
holes, The gas sent out had most of the ammonia left in it; and 
it was very unpleasant to use, and the effluent from the works 
was exceedingly disagreeable. Mr. Moon had given a very com- 
plete description of a sulphate plant suitable for small works; 
and this plant would, he (Mr. Head) was sure, be well worth the 
consideration of those who had anything to do with very small 
works, The description was most complete; and the author had 
foreshadowed to them where difficulties might arise, and how to 
avoid them—in fact, he thought he had told them all about the 
_ excepting the cost. This was a point they would like to 

ear something more about, One other point he had not men- 
tioned, and that was whether any difficulties were likely to arise in 
using such a plant in a works wherethere was no exhauster. Many 
of the small works (which were only one-man works), making 2 or 
3 millions a year, had no exhauster; and anything that increased 
back-pressure was of importance. 

Dr. Harotp G. Cotman (London) said the paper Mr. Moon 
had read was in many respects a very timely one ; and from more 
than one point of view. One the Chairman had already expressed 
—namely, that it was of great importance that matters of advan- 
tage to small works should be brought forward at their meetings. 
Apart from this, it was a very timely paper because the question 
of the methods of the removal of ammonia from gas was at present 
very much in the air. From the time that ammonia recovery from 
gas was regularly carried out, practically the process with which 
they were most familiar, and which was universally employed, was 
the use of water for washing out the ammonia. When about ten 
or twelve years ago the Mond process was brought out, this method 
of removing the ammonia proved disadvantageous on account of 
the large volumes of gas dealt with, and great dilution of the 
ammonia in the gas. And therefore they had recourse to ab- 
sorption by dilute sulphuric acid. Curiously enough, for very 
different reasons, ammonia recovery by the use of water had 
proved more or less a failure in small works; and here again 
they were having the process which Mr. Moon had so ably put 
before them, in which the ammonia was recovered by the action 
of dilute acid. Further than this, in connection with bye-pro- 
duct coke-ovens, ammonia recovery directly from the gas by 
means of sulphuric acid was at present being largely undertaken. 
In the two processes that were now being adopted to a consider- 
able extent—the Otto-Hilgenstock and the Koppers processes—a 
stronger acid was used, and the sulphate was obtained by direct 
treatment of the gas with sulphuric acid. At the present time, 
as most of the members were aware, several attempts were 
being made to get the direct recovery of sulphate of ammonia 
from the gas by utilizing the sulphuretted hydrogen which it con- 
tained to form the sulphuric acid. The two processes which were 
now being experimented with on a fairly large scale, and to the 
results of which they were looking forward with a considerable 
amount of interest, were the Feld process on the one hand, and 
the Burkheiser on the other. It seemed as though, in the course 
of the next few years, the gas manager would have added to 
the perplexities which already faced him with regard to the 
best system of carbonization, further perplexity as to what was 
the best system to adopt to remove the tar, ammonia, and sul- 
phuretted hydrogen. Turning now to the actual process under 
consideration, he had little to say, because the plant that Mr. 
Moon had described seemed very well suited to the necessary 
conditions of small works. It was simple; it was inexpensive in 
construction; and it was of such a character that an ordinary 





workman was quite capable of looking after it. There was one 
point he should like to ask Mr. Moon. It was whether he had 
found (though most, probably the time was too short to show it) 
in the subsequent purification, which he (Dr. Colman) presumed 
was done with oxide of iron, any difficulty whatever with the 
oxide. The reason he asked the question was this: It seemed to 
him there might be some difficulty in this respect, owing to the 
gas being absolutely free from ammonia. So long as the gas 
passing through the oxide was slightly alkaline (which was 
always the case when the gas was washed with water only), the 
iron sulphide formed revivified readily on exposure to the air, re- 
forming oxide of iron. If, however, ammonia was entirely re- 
moved, and the gas entering the purifiers was neutral or slightly 
acid, as might easily be the case when the ammonia was removed 
by sulphuric acid, iron pyrites (FeS,) was sometimes formed. This 
sulphide did not revivify on exposure to air. If such a difficulty 
should occur in this case, it would be quite easy to overcome it. 
All that would be necessary would be to bye-pass a small quan- 
tity of gas containing ammonia to the purifier inlet. It would 
contain sufficient ammonia to keep it slightly alkaline, and so pre- 
vent the formation of iron pyrites. 

Mr. W. B. RanpaLy (Waltham Cross) said it would perhaps 
be interesting to the members if he stated that he had the pleasure 
of seeing the plant at work at Dunstable a few weeks ago; and, 
as far as he could see of the process, he came to the conclusion 
that, to many small works and to many medium-sized works, it was 
undoubtedly applicable. The author had so ably presented the 
points of the plant and process that there were few left to criticize. 
When he was at Dunstable, he made certain inquiries. One was 
in regard to the matter Dr. Colman had referred to. Although 
not using water, the oxide revivified exceptionally well, and the 
purifiers lasted longer than they did before the plant was put in. 
The point in which he was interested was that of reducing the 
bugbear which he was sure most gas-works would suffer from 
more or less in the future—namely, the question of the spent 
liquor; and he thought that here was a great step towards 
the solution of the problem. There was not the least doubt that 
near the London district more especially, where the Metropolitan 
Water Board had great powers, they would be compelled to 
purify the liquor to a much greater extent than they had done in 
the past; and if they could decrease the amount of this by two- 
thirds—say, 10 gallons, instead of 30 gallons—it would be a great 
step towards the solution of what would probably be a difficult 
question in the future. 

Mr. Harotp W. Woopa.t (Bournemouth) said he did not 
think he had anything to add to what Mr. Moon had already 
said. He could say this, that, during the year the plant had been 
installed at Wareham, it had been of the greatest possible advan- 
tage to them. They had two stokers, who were formerly agri- 
cultural labourers, and they had a manager who five years ago 
was a painter. Between them, they ran the plant with complete 
success. There wasno trouble at all. It wasa plant anyone could 
run; and he was bound to say it was a plant that could be in- 
stalled by many other works a great deal larger than those at 
Wareham. He was recently at a small works where there was a 
sulphate plant—a plant which made a } ton a day; and he then 
referred to the amount of labour that was being employed. He 
was again at the works only a week or so ago; and he tested the 
effluent liquor. He found the Twaddel in the saturators ran up 
to 63°; and the man was fishing horrible looking salt. On calling 
attention to this, the explanation was that he (Mr. Woodall) had 
complained that there was too much labour in the yard, and so 
this man had been employed turning over oxide. Through this, 
he had forgotten to put in the lime, and to look after the satu- 
rator. It was a gas-works making upwards of 15 million cubic 
feet a year. He (Mr. Woodall) was sure such a works would be 
much better off with a simple sulphate apparatus than they were 
with an old-time, though accepted, form of plant. The plant that 
had been described was a nice looking plant, and one that was 
up-to-date for small works. It was one that was worthy of con- 
sideration by companies of quite considerable outputs, as well as 
by very small companies such as Wareham. 

Mr. A. E. BroapBerry (Tottenham) said he should like to 
thank Mr. Moon for contributing this paper, which, he was sure, 
all the members had found most interesting. Certainly the infor- 


_ mation would be very useful in the future. There was one thing 


he should like to say in connection with it. Mr. Moon spoke of 
the process as being a novel one. But it was really a matter of 
history repeating itself, because he (Mr. Broadberry) remem- 
bered well, when he first went to the Tottenham Gas-Works, 
there were two old vessels there which had been used by Mr. 
Alexander Croll, when he ran the Tottenham works in the years 
from about 1845 to1848. He manufactured sulphate of ammonia 
in very much the same way. He (Mr. Broadberry) had looked 
up the first volume of “ King’s Treatise,” published in 1878 ; and he 
found there (p. 395) a reference to Mr. Alexander Croll’s patents 
for the purification of gas in 1840: It said: “The sulphuric acid 
process for the removal of ammonia was in operation for some 
years, and answered most successfully. The claim was for the 
gradual addition of sulphuric acid to water, so as to maintain the 
solution with an excess of acid of from 2 to 3 oz. per gallon of 
liquid. This had no injurious effect on the illuminating power of 
the gas; and the liquor was run off just below the crystallizing 
point. It was then boiled down; and a very fine, white sulphate 
of ammonia was obtained.” This was a matter of over half-a- 
century ago. The legends which existed at the works when he 
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first went there hardly confirmed the last statement about a fine, 
white salt being obtained. What he heard about it then was 
that the process was given up because the sulphate of ammonia 
came out like a lot of black sludge. But this process was worked 
many years ago; and the probability was that they did not take 
the trouble to properly filter the solution of sulphate of ammonia 
in the way Mr. Moon suggested; and very likely this was the 
cause of the salt being so dirty, as legend reported. He thought 
that perhaps the information that such a process had been at 
work in the past would be of interest to the meeting. 

Mr. Moov, in reply, thanked the members for the kindly way 
in which they had taken his small effort. In regard to the Chair- 
man’s request for the cost of the plant, he was afraid he could 
only give the cost of the small plant that they had installed at 
Wareham. It was £50. As to the Dunstable plant, he had no 
particulars. Then a further question raised by the Chairman 
was as to the possibility of operating the plant in works without 
an exhauster. He took it the question in Mr. Head’s mind was 
that of back-pressure. The back-pressure thrown by the plant 
at Wareham was 1 inch only, and it could be reduced to ? inch 
quite easily ; and he thought } or 1 inch could be quite easily 
added to the pressure of a country works, The disadvantages 
of the back-pressure would be more than compensated by the 
clean gas that was obtained. He appreciated Dr. Colman’s re- 
marks with regard to the possible effect of a neutral gas upon 
oxide of iron. So far as their present limited experience went at 
Wareham, they had not found any difficulty in this respect. If 
they did, they would certainly bear in mind Dr. Colman’s sugges- 
tion to bye-pass a tiny stream of gas so as to get a small amount 
of free ammonia in the washers. It had been most interesting to 
hear Mr. Broadberry’s extract from “ King’s Treatise.” It was 
to all intents and purposes a brief summary of the plant he (Mr. 
Moon) had described that day, and most unwisely in the paper 
called a “novel” plant. What he really meant, and had in 
mind, was the fact that at the present time it was not in use in 
ordinary gas-works. With regard to the dirty sulphate legend at 
Tottenham, it was possibly due to the lack of attention with re- 
gard to the extraction of tar. Iftarry vapour were formed, the 
acid precipitated certain hydrocarbons, and this had a deleterious 
effect upon the sulphate. It was to remove these dirty hydro- 
carbons that careful filtering was necessary. Mr. Phillips had 
kindly intimated that he or Mr. Wilton would be pleased to see 
at Dunstable anyone interested in the plant. 


— 


DISTRICT PRESSURE. 


By Tuomas Price, of Walton-on-Thames. 
[A Paper read before the Southern District Association of Gas 
Engineers and Mauagers, Nov. 10.] 

It is not the writer’s intention in this short paper to introduce 
anything new in the direction of distribution practice, but rather 
to put forward some of the difficulties to be met with at the 
present time, with a view to promote a discussion that may be 
helpful to himself and others. 





The time is now long past when it was thought to be the best 
policy to keep down the pressure in the distributing mains to the 
lowest point consistent with the possibility of providing sufficient 
to give a fairly shapely flame to a flat-flame burner. But it is well 
within the memory of most when a pressure of one inch at the 
consumers’ burners was considered to be the ideal, and gas-stove 
makers designed their apparatus and rated the consumption at 
this pressure. The very rapid extension of the use of gas heat- 
ing and cooking stoves after a time demanded that an increase 
should be made in the day pressure. It was feared that this in- 
crease would have the effect of increasing the leakage from the 
mains and services ; but an examination of the returns of gas 
undertakings since higher day pressure has been given has proved 
this fear to have been groundless—in fact, the writer’s experience 
with his own Company has been quite the reverse; for coincident 
with the greater pressure given there has been an actual decrease 
in the gas unaccounted for. 

It may be that this is partly due to the fact that more careful 
and systematic supervision and testing of consumers’ meters have 
been organized, and are producing the desired effect. But it has 
also occurred to the writer that the higher pressure during the 
day time has led to the discovery of leaks which would not other- 
wise have been detected. Again, an increase in pressure was 
found to be necessary to give a proper and steady supply to in- 
candescent burners, which, ina comparatively short space of time, 
have almost completely superseded other forms of gas lighting. 
Adequate pressure is without doubt absolutely necessary for the 
Production of the maximum light with these burners, especially 
with those of the inverted type. 

The demand for higher pressures which have been found neces- 
Sary for the proper working of burners and gas-stoves, as the 
writer has here attempted to outline, has led to the maximum 
available constant pressure as given by the gasholders being 
utilized. The word “constant” is here used to signify the pres- 
sure that may be given by the lightest uncupped holder, as it is 
recognized that it would be useless to depend upon the extra 
weight of a holder when cupped, if it should cause a sudden fall 
of (say) 3 inches at the time of greatest demand by incupping, 





as this would cause inconvenience to consumers and result in 
numerous complaints. In order therefore to increase this initial 
pressure, the writer is introducing a pressure-raiser of the fan type 
to get over the difficulty and to utilize the whole of the storage 
capacity. As this apparatus is not yet installed, he is not in a 
position to say anything from his own experience as to its utility ; 
but as it has been for some time successfully used in many works, 
he has little doubt that it will fulfil his requirements. 

It is claimed that by this means the enlargement of existing 
mains otherwise necessary may be in many cases postponed ; but 
inasmuch as the principal extensions taking place in a district 
usually occur upon the outskirts, it has occurred to the writer 
that great and undesirable fluctuations may follow through raising 
the initial pressure by any such apparatus. Even at the present 
time, and under existing conditions, there are very wide varia- 
tions in pressure occurring owing to the constantly changing 
demands. An instance of this was particularly noticeable when 
the writer was recently experimenting with an automatic pressure 
operated lamplighter. This instrument, after working admirably 
at no great distance from the works, when fixed three miles away 
(having operated to light at the predetermined time) was extin- 
guished unintentionally about an hour afterwards by the pressure 
reducing owing to the consumption increasing, and again rising 
as the consumption fell off. After the pressure had been reduced 
at the works to the minimum for the night, and the consumption 
had still further dropped to practically nil, the pressure crept 
up, and the lamp again lighted. Of course, this was due to the 
local conditions of that particular part of the district, size of 
main, attitude, and consumption; but the conditions were not 
such as to call for an enlargement of the main—it being found, 
upon taking a chart, that the pressure had not dropped below 
25-1oths during the evening. 

The point upon which elucidation is required is: What is the 
range of variation in pressure within which it is advisable to keep, 
in view of present-day methods of consuming gas, in order to give 
satisfaction to consumers and to maintain the superiority of in- 
candescent gas light over other means of illumination for quality 
and steadiness, and the best method of maintaining it within that 
range? Now, with inverted incandescent burners and gas-fires 
which have nicely regulated gas and air adjusters, a very uniform 
pressure is necessary to ensure their perfect working, and nothing 
is more annoying to consumers than to find a burner at one time 
making a popping and spluttering sound, and, after having care- 
fully adjusted the same, to find later in the evening a readjustment 
necessary owing to a falling off of the pressure. 

It would appear that an ideal state of things would be such 
that would give as nearly as possible a straight line on the pres- 
sure chart at all times during the twenty-four hours; but this 
would entail with many of us an enormous expenditure in enlarg- 
ing and rearranging the mains; and the writer is not acquainted 
with any district in which such a state of things exists. It is not 
so much that it is desirable to keep the pressure down to a point 
which may be considered sufficient for all purposes, as that, 
whether kept moderately low or high, there should not be very 
wide variations. 

In a certain road in the writer’s district, where there are a 
number of workmen’s dwellings, it was found that numerous com- 
plaints were being received of insufficient pressure for cooking 
purposes on Sundays. It was stated that when the ovens were 
first lighted there was quite enough gas for the purpose, but that 
before long the gas went down, and the result was that when the 
time came for dishing-up, the dinner was but half-cooked. Now, 
in order to meet the demands of the slot consumers, who, as a 
rule, take the advantage of having a hot midday meal on perhaps 
the only day on which they are all at home, it has been the custom 
to raise the pressure at the works from 20-1oths to 35-1oths at 
from 11 to 11.30 in the morning. A chart of the pressure taken 
at one of these houses revealed the fact that about 30-10ths were 
recorded when the increase was first made; but this gradually 
fell to 18-roths as the number of people using their cookers in- 
creased. This lower pressure should, of course, have been suffi- 
cient to cook successfully ; but as the taps had been adjusted 
when it was at 30-1oths, there was not sufficient gas at 18-1oths 
without further adjustment, and this the consumers in question 
failed to make. 

Seeing that it is practically an impossibility to regulate the 
pressure to that most suitable to every consumer by means of 
station governors, and to maintain it at that pressure at all times, 
it has occurred to the writer that the point at which this should 
be done most effectually would be at the consumers’ meters. He 
does not claim that there is anything novel in this proposal; but 
it has certainly not come into universal practice. If a thoroughly 
reliable governor can be found that is not too bulky or too expen- 
sive, and it be fixed with every meter, it is the writer’s opinion 
that its adoption would amply repay the outlay. By preventing 
the fluctuations and variations that now occur, and thus giving a 
steadiness to the lights and lessening the waste of gas from the 
use of improperly regulated gas-stoves, or other apparatus that 
may be in use, the insurance of the best results would obtain, and 
confidence and contentment of consumers follow. 


Discussion. 


The Cuarrman (Mr. H. C. Head, of Winchester) said he was 
sure the members would all think Mr. Price’s paper a timely one 
from many points of view. To begin with, at this time of the 
year, most of them were looking round their districts in search 
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of weak spots, where new mains were required. Another point 
was that the pressure of a district wanted to be as constant as 
possible, both with regard to time and place. They did not want 
to have 6 inches in one part of the district and only 1 inch in 
another; and they did not want to have 6 inches in a house at 
one time and only 1 inch at another. With a varying gas pres- 
sure, D0 consumer would be happy. With reference to the sug- 
gestion as to governors to each service, a point that had a bearing 
on this was that they had not got them at present; and they had 
rather to mend existing conditions, and leave ideal conditions to 
later on. He thought much could be done in regard to district 
pressures by taking the average pressure at some representative 
part a distance from the works, and trying to keep this as con- 
stant as possible. Ifa drop of 1-1oth was found at any time, then 
1-10th could be added at the governor. 

Mr. W. B. Farquuar (Ilford) said that fortunately in his district 
they had mains of sufficient size, so that they could give 3 inches 
pressure at the works, and get it all over the district. But where 
a district was under-mained, it was impossible to regulate with 
one governor at the works so that one could get a straight pres- 
sure line throughout the district. He was struck with one part 
of the paper. The writer spoke about 20-1o0ths pressure. This 
appeared to him (Mr. Farquhar) to be a low pressure to which to 
work. In his district the pressure was 3 inches; and they went up 
to 44 inches. A number of years ago, they used to regulate the 
governor in the morning to meet the cooking hours. They then 
took the pressure off again; put on more pressure at dinner time, 
then took it off again; and then put more on again in the evening. 
He was now working with a view to getting a constant pressure 
right through. He started at five o’clock in the morning with 
43 inches pressure, and kept this steadily throughout, until about 
twelve o’clock at midnight, when the pressure was changed to 
3 inches until five o’clock in the morning, when it was again 
44 inches. There was an advantage in this to the gas-works. 
The fitters could go out during the day to fix gas-fires and adjust 
burners at the pressure at which they were going to be used. If 
they adjusted them to only a pressure of 3 inches, when the night 
pressure was put on there was trouble. The burners were not 
regulated to the increased pressure. Now they could during the 
day adjust the burners precisely to the pressure conditions under 
which they were going to be used in the evening. A reference 
had been made to governors on the meter. If he remembered 
rightly, Messrs. Milne and Sons made a meter called Macfie’s 
patent governor meter, in which there was fixed (inside) a small 
regulating governor, which could be adjusted to suit any pressure 
that the meter might be put under. A fitter could regulate the 
pressure to any given point; and, of course, it would remain at 
that. He had had no experience with these meters, and so could 
not say whether or not they were of real utility. He had had a 
pressure-chart taken two or three days ago, to verify the pressure 
on his district ; and he found the charts at two or three points at 
the extreme end of the district showed practically a uniform line 
with the pressure given in the works. But he recognized that 
this was a very fortunate position to be in. 

Mr. J. H. Cornisu (Bridgwater) remarked that it seemed to 
him the writer of the paper had almost entirely struck the con- 
ditions under which they suffered in his own case a few years 
ago. Their main supply was drawn from a holder which was 
large in diameter, but shallow in depth, and only gave, on a 
dropping pressure, something like 28-10ths. Every member 
would realize that this was not much good in these days of in- 
verted burners, gas-stoves, engines, and what not. He made 
inquiries—and he believed he got his ideas from Bournemouth— 
as to the best means of overcoming the difficulty. -He was struck 
with the simplicity of the Sturtevant fans, coupled to De Laval 
turbines. It seemed to be a simple apparatus, and inexpen- 
sive. He procured a set, and installed it; but as soon as he 
started to make his connections, he found he had a nice combina- 
tion of circumstances. He found that the main by which he was 
drawing gas out of the big holder, and forcing it into the town 
main (it was a 12-inch one) was a common main running between 
the two holders; and the outlet to the town governors was taken off 
between the two. Of course, as soon as he began to draw out of 
the 28-1oths holder, he started to at once fill the telescopic holder 
on the other side, and this gave him 6} inches pressure, which 
for a small district like theirs was sufficient for the present time. 
He conceived the idea of stopping this holder—not allowing it to go 
abovea certain point. What he did was to simply puta cantilever 
on the top, and this was effectual. It was certainly necessary to 
control the governor of the De Laval turbine, because driving at a 
speed of something like 16,000 revolutions per minute, and the fan at 
4000 revolutions, it gave them 13 inches pressure; and 13 inches 
pressure on a small holder would tend to blowthe cups. Putting 
a weaker spring in the governor, he found it quite easy to reduce 
the speed one-half, and he got the 63 inches pressure which the 
telescopic holder gave. This had now gone on for something 
like three years ; and it was the most effectual apparatus he had 
ever seen in a gas-works. It ran beautifully; and the quantity 
of gas required from it did not make the slightest difference. The 
holder on the other side was kept full of gas, and acted as a buffer 
or like a gas-bag; and it kept up the supply on the inlet of the 
governors at 6} inches pressure, and enabled them to distri- 
bute at 40-1oths pressure, which was maintained during the 
lighting hours over the evening. If Mr. Price met with the same 
success as they had done at Bridgwater, he would be delighted 
with the apparatus as he (Mr. Cornish) had been. 





Mr. W. D. CuiLp (Romford) remarked that Mr. Price in the 
early part of the paper stated that, since raising the pressure 
for his day consumption, he had actually had a decrease in the 
quantity of gas unaccounted for. In order that Mr. Price might 
make his paper perfectly clear, he should like to ask him whether 
this was really a decrease in the quantity of the gas unaccounted 
for, or whether it was a decrease in percentage, owing to the in- 
creased quantity of gas sold for cooking and heating purposes in 
the day time. 

Mr. Price: It is an actual decrease in quantity. 

Mr. CuILp (proceeding) said that Mr. Price also stated that he 
was putting down a fan for boosting up the pressure in his dis- 
trict. Owing to the temporary disablement of a holder, he (Mr. 
Child) had been compelled to adopt some means for raising the 
pressure in an outlying district; and had found it inconvenient 
and difficult to maintain an even pressure, owing to the varying 
consumption in the district. Sometimes the pressure would be 
very high, and then it would fall again. It had occurred to him 
whether a desirable effect might not be obtained by boosting up 
to a high initial pressure on the inlet of the governor, and so 
enable one to send out the gas at any pressure that might for the 
time be desired. 

Mr. W. E. Price (Hampton Wick) observed that the condition 
of affairs described by Mr. Farquhar must be considered as ideal, 
and not as a condition that would be met with in the majority of 
cases—at any rate, not in the districts controlled by members 
represented at the meeting. He thought they would have to 
almost generally look at a condition of affairs similar to that 
described by the author in the paper. Then it came to the ques- 
tion as to what was the best thing to do in the circumstances. 
The question of boosting seemed to him, at any rate, to be all 
right when it was a case of mains being too small, and it was 
desired to get a larger amount of gas to a weak spot. This 
appeared to be the cheapest way of doing it in these days. Of 
course, the alternative was the relaying of mains. The point 
that appealed to him most strongly was that of the variation of 
pressure—not so much the question of not having sufficient pres- 
sure, but the variation that was bound to occur in the ordinary 
canalization in the district. When he said “ ordinary,” he meant 
as distinguished from the condition described by Mr. Farquhar. 
He (Mr. Price) naturally supposed they all more or less used a 
pressure-register, and kept a chart of the different parts of their 
district, and so found out their weak spots. Having done this, 
they had then to set about trying to draw up a programme 
of pressure increases or decreases (as the case might be) at 
the district governor, and endeavour to keep a constant pres- 
sure at the spots at which they had found the variations. 
So far so good. But they had only succeeded in keeping this 
constant pressure at the one spot, after all, from the works. But 
the pressure varied most near the works and least nearest to the 
spot which was the most difficult one to supply. So, after all, 
having done this, they still had the trouble of the consumers’ 
complaints as to variations of pressure—variations which were 
noticeable with incandescent burners. He was speaking of what 
he had himself tried, and had attempted to overcome. But there 
was no satisfaction in it after all, because the district which was 
nearest the works was still having varying pressure, and only a 
small portion of the district was getting constant pressure ; and 
anywhere between these two points there was a variation more 
orless. Therefore this brought them back to the use of governors. 
Of course, he was now assuming the mains were not large enough 
to give constant pressure. He had come to the conclusion that 
there was only one way in which they could give constant pres- 
sure, and that was by having governors fixed in each house. It 
was a question of cost; but it was also a question of convenience. 
He did not see how the control of the pressure from the works 
could overcome all their difficulty ; and he was bound to say the 
only way he could see out of it was the use of governors. 

Mr. D. H. HEvPs (Reading) thought the last speaker had raised 
the most important point in this matter—the variation of pressure 
that was taking place between the works and the confines of the 
district. He had himself been looking into this matter during the 
last twelve months in a part of his district where the pressure 
was lower than in any other part of the outlying area. Onecould 
improve matters in these outlying districts by boosting at the 
works; but it did not get over the question of varying pressure 
through the arteries and larger mains. One could introduce a 
high-pressure main in the outlying district, but that was a very 
expensive way. If one had to boost, the best thing to do was to 
see that the fall in pressure throughout the area was equal in every 
direction. If there was some particular spot where the pressure 
was very low, it would be better, before adopting boosting, to en- 
large the mains on the line, and then they would not have to boost 
unnecessarily high at the works to raise the pressure at this par- 
ticular point. He quite agreed with Mr. Price that it was desir- 
able they should use consumers’ governors, if they could find a 
small reliable one. 

Mr. F. W. Cross (Lea Bridge) said that one or two of the 
speakers had gone from the point that Mr. Price wished to make 
—that was, that the boosting was done on the inlet of the gover- 
nor. He took it that this was what Mr. Price was referring to; 
whereas most of the remarks made alluded to the boosting of the 
gas on to the district. He (Mr. Cross) was now putting down 
plant for boosting direct on to the governor ; but as the plant was 
only just being erected, he would not pretend to say anything on 
the subject. Was there not, he asked, some mistake in the 
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paragraph of the paper where it was said the author’s plan on 
Sundays, in giving sufficient pressure for cooking, was to put on 
increased pressure—from 20-1oths to 35-1oths—from 11 to 11.30? 
Was not the latter figure a misprint for 1.30? 

Mr. Price explained that between 11 and 11.30 was the time 
when the increased pressure was put on, and not merely the 
duration of the supply at the higher pressure. 

Mr. A. E. BroapBerry (Tottenham) said there were one or 
two points that he might make, which perhaps would be interest- 
ing to the members, in regard to the question of boosting. Mr. 
Price suggested that it was sometimes claimed that this would 
save the expenditure of a great deal of money in laying new 
mains; but he seemed to fear that saving.of money on mains in 
this way might lead to a great many variations in pressure. But 
if the work was carefully carried out, he (Mr. Broadberry) did 
not think Mr. Price need have any tear on this score. Since 
1902, they had been boosting on to the inlet of the governors, and 
cutting down from the governors according to what was required 
in the district. But at the time they introduced the system, they 
isolated the leading mains from the works right out to the centre 
of the district—to the more populous places. Their works were 
situated on the margin of the area of supply; and the mains 
were connected from the central points, and gradually led back to 
the outskirts of the district, and, among other directions, in that 
where the works were situated. By isolating the leading mains 
out as far as the central parts, and by running just a few feeding- 
mains to other important centres lying a little away from the 
actual trunk main itself, they had succeeded in establishing fairly 
even pressures all over the district, and they were able to keep 
the pressures on the margin all round fairly even. From the fact 
that some of the district mains led back to just outside the works, 
a pipe was carried from these mains (which were small on the 
margin of the district) into the governor-house ; and they worked 
according to the pressure on these marginal mains, although they 
varied the pressure on the governors themselves. This did not 
affect the consumers lying between the works and the central 
portions of the district, because the mains were untapped up to 
this point. He thought that if Mr. Price could add such a system 
as this to the boosting plant he was now putting in, he would find 
it very beneficial. With regard to inadequate mains when using 
automatic lighters and extinguishers, he (Mr. Broadberry) had 
had a good deal of experience in this connection; and he had 
come to the conclusion that these were the finest indicators they 
could have of the insufficiency of their mains. Of course, he did 
not know what sort of lighter it was that Mr. Price was using; 
but he imagined it was one that worked on just the differential 
pressures, and did not get the full pressures, and had no margin 
between the high operating point and the low operating point. 
As to house governors, he thought their use would undoubtedly 
afford satisfaction to the consumers by giving them a very level 
gauge. But in such a case as Mr. Price had mentioned, where 
in one street the consumers could not get enough gas on Sunday 
morning for their cooking purposes, the employment of a house 
governor was not going to give them sufficient pressure to do 
their cooking, nor was the lack of sufficient heat to do the cooking 
merely dependent, as Mr. Price seemed to assume, on the bad 
adjustment of the burners. He (Mr. Broadberry) had tried ex- 
periments with ordinary atmospheric burners in the boiling of 
a given quantity of water, or raising it a given number of degrees 
with all sorts of adjustments of air; and it made practically no 
difference at all, so long as they did not get a steady flame, as to 
the consumption of gas per unit of heat obtained, whatever the 
air adjustment might be. 

Mr. P, P. Cuannon (Haywards Heath) said the author’s main 
point was that they should maintain even pressures ; but the dis- 
cussion seemed to be wandering away from that. Mention had 
been made of the method of obtaining uniform pressures at the 
consumers’ meters by using governors on the outlet of the meters ; 
and it seemed to him (Mr. Channon) that this was certainly the most 
satisfactory way they had of giving their consumers equal pres- 
sures at the present time, as their system of mains was of neces- 
sity imperfect. But there had been remark made on the fact that, 
though one maintained equal pressures at the works, one would 
get varying pressures over different parts of the district, owing to 
the inadequacy of the mains. Now if equal pressure was main- 
tained on the outlet of the consumers’ meters, they would still get 
varying pressures over different parts of a house, owing to the 
inadequacy of the pipes. He had known such instances as a big 
8as-pipe put to a 4-inch pipe, and twenty or thirty burners taken 
offit. Would it not be better to control the pressure at the point 
of ignition, or as near thereto as possible—that was, at the 
burners themselves? In the latter days of flat-flames, nearly all 
governor burners were used; and they worked fairly efficiently. 
Was it not possible to get governors capable of attachment to 

C” and inverted gas-burners, and small governors for cooking- 
stoves and gas-fires as well? He could not help thinking this 
would be a better and cheaper way of giving an equal pressure 
at the point of combustion, and so affording satisfaction. One 
other point. He had found that gas-fitters, in putting a governor 
on the outlet of the meter (it might be a very efficient governor) 
Sometimes forgot to regulate it to the minimum pressure ever 
given at the meter. They put it at something above the mini- 
mum pressure, and when the minimum was given, there was 
trouble. 

Mr. CuarLes CarPENTER said it was not an easy matter to 
contribute any remarks on this paper, because the subject was 








so wide and important. He was perfectly certain that the time 
given to a paper of this kind, which dealt with such a vital part 
of their industry, would give them better value than any discus- 
sion on abstruse-chemical matters with regard to the direct con- 
version of sulphuretted hydrogen to sulphuric acid. This ques- 
tion overshadowed enormously comparatively small, though inte- 
resting, chemical questions. With regard to the paper, he was 
extremely sympathetic with the author’s views. The ideal con- 
dition in gas supply, was to give a uniform pressure to every 
consumer at his meter. The only other course was the one men- 
tioned by the last speaker. But, having experimented for several 
years on the subject, he (Mr. Carpenter) found there were con- 
siderable difficulties to be surmounted before producing, on a 
commercial scale, a governor that wou'd control, under all the 
conditions of working, incandescent burners which were now the 
vogue. And one of the reasons was that a more accurate 
adjustment was required, now that the quantity of gas flow- 
ing through a burner was much smaller than it used to be. 
With the flat-flame gas-burner, the consumption was never less 
than 5 cubic feet an hour; but now the burner that had become 
most popular—at any rate in London—for indoor lighting was a 
small size one, burning 13 to 2 cubic feet of gas an hour. When 
one got down to these small quantities, the difficulty of a governor 
attached to a burner increased very considerably. He had, there- 
fore, reluctantly come to the conclusion that what would be done 
on the large scale before many years passed, would be in the 
application of governors to the consumers’ services. He had re- 
luctantly come to this conclusion, because it was clear to anyone 
who had considered the matter that the expense of doing this 
would be considerable. One of the members had spoken of a 
level line of 44 inches from five o’clock in the morning till mid- 
night, and 3 inches from midnight to the morning. If they all 
had conditions such as these, they would not want consumers’ 
governors at all. But his own conditions in South London were 
different from those. Mr. Farquhar’s memory was quite clear 
when he said that Messrs. Milne and Sons made a meter with a 
regulator attached. It was a dry meter with a single valve. In 
South London, though they had several thousand governors in 
use, the number was rapidly increasing. The governor they used 
had a double valve, which gave most accurate results. It would 
take some time before they got this state of things generally exist- 
ing. Meanwhile, they had hadto dosomething else. Ashad been 
pointed out, the incandescent burner (and especially the inverted 
burner) was more sensitive than other form of burner to variations 
in pressure. They had therefore been engaged in investigating the 
physical problems—they were many, and most interesting—apper- 
taining to inverted burners. They had now got one (which they 
were introducing this coming season) which complied with the 
condition laid down of a minimum pressure of 2 inches and a 
maximum pressure of about 4 inches. Under these conditions, the 
burner gave good results. But this was the intermediate step 
towards the realization of what he thought would be the proper 
condition of affairs—that was, a level pressure line for every 
consumer. There would be other advantages in this than for 
lighting. There was the question of cooking. It was much easier 
to cook one’s food properly if one knew exactly what pressure 
was going to be obtained at the stove, and how much gas would 
be burnt in an hour. Cooking by gas was ideal with the condi- 
tions uniform. He thought they could obtain what was required 
perfectly well with a piece of leather as a diaphragm and a 
piece of spring between the valve and the diaphragm. By 
such simple means, they would be able to produce a level line, 
and enable cooking (which was an increasing portion of their 
business) to be done in a correct manner. A cook ought to know 
exactly the time it should take to do a certain amount of work all 
the year round. With regard to boosting, there was no difficulty 
in giving any increase of pressure that might be desired. The 
inner lifts of many gasholders were not high enough for the re- 
quirements as regards pressure. But it could be easily done by 
boosting—and this on the inlet of the governors. There was no 
difficulty with regard to doing this on the outlet of the holders ; 
and it was really better to do it this way, and rely upon that 
beautiful piece of apparatus, the automatic governor, to con- 
trol it. He thought it better to doit in this manner than attempt 
to bye-pass the governor, and put the pressures on the leading 
mains. Not every manager of works was in the same position 
as Mr. Broadberry. But where it could be done, it made the 
work extremely easy—that was, with a back gas pressure, so to 
speak, the pressure on the confines of the district far removed 
from the governor was brought back to the governor-house. 
Connected up to a gauge (as he fancied was done in Mr. Broad- 
berry’s case), they had a given pressure on certain predetermined 
lines that would give the pressure to exactly that which was 
needed to meet the requirements of the district. In South 
London, they had from 100 to 200 automatic pressure recorders 
for plotting out pressures on the district. They were the only 
means by which an engineer could satisfy himself that any con- 
sumer was getting his full supply of gas. These recorders were 
most easily applied—being simply hung on to the pitching-iron of 
the lamp-column; and there they could get a register of the 
pressure at any time they pleased. The author of the paper had 
tackled a difficult problem, and a very important one. He (Mr. 
Carpenter) felt sure the conclusions, in the main, were the right 
ones and those which would have to guide them largely in their 
future practice. 

Mr. Price, in replying to the discussion, said with regard to the 
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President’s remark about giving constant pressure at one point, 
this was what, as a matter of fact, they did in his own case; but 
the point happened to be the gas-works, which were just about 
centrally situated in the district. The district ran practically 
three miles in every direction. Of course, if they took any point, 
and determined to maintain a given pressure there, a variation 
occurred between the works and the point. Mr. Farquhar said 
he was giving from 3 to 44 inches pressure; in his own case, they 
were giving from 2 to 3} inches at the present time. But he was 
hoping to go to a higher pressure when the booster was in opera- 
tion. The reason the minimum was put at present at 2 inches 
was because the upper lift of a light holder only gave this pres- 
sure; and it was useful sometimes to be able to work out the lift. 
He was very much obliged to the members for the way they had 
taken the paper; and the hints they had given. Of course, his 
intention was, when the booster was in operation, to give a much 
higher pressure with a reliable governor—giving a much higher 
pressure at the inlet of the station governor, and also a very 
much higher one on the district mains. He did not see why 
they should not give 5 or 6 inches, or 10 inches if preferred, pro- 
viding there were proper governors at consumers’ houses. Of 
course, with the pressures that had hitherto been given—perhaps 
14 or 2 inches—governors were very unsatisfactory in the con- 
sumers’ houses, owing to the small pipes that were usually found 
inthem. Under these circumstances, they might get sufficient pres- 
sure in one room, but not in another. If they gave 5 or 6 inches 
pressure at the inlet of the consumer’s governor on his service, 
setting the governor to give as much as was being afforded now 
without a governor, or 3 or 4 inches if preferred, there would then 
be sufficient pressure to supply all the requirements of the house. 


_ 


HIGH-PRESSURE LIGHTING. 


By A. E. BroapsBerry, Assoc.M.Inst.C.E., of Tottenham. 


[A Paper read before the Southern District Association of Gas 
Engineers and Managers, Nov. 10, 1910.] 


On being asked to supply a paper for this meeting, it occurred 
to the writer that a discussion on the subject of high-pressure gas 
supply would be welcome at the present time, when the various 
high-pressure systems are doing such great work in maintaining 
the position of gas lighting far in advance of all rivals. 


In the following remarks it is not proposed to draw any com- 
parisons between the several excellent systems now before the 
public, but rather to describe the successful installations of out- 
side shop lighting carried out on a joint principle for the benefit 
of the various shopping centres which have in the past two years 
been inaugurated by the Tottenham and Edmonton Gas Com- 
pany, and place facts and figures before the members of the 
Association, in order that those who have not already adopted 
similar arrangements may be able to judge of its advantages, and 
so that those who are doing similarly may add their testimony to 
the mutual benefits which follow its adoption. The writer has 
no claim to be the first to promote such a scheme, and does not 
doubt there are other cases where an even better success has 
been obtained ; and he is hopeful that, in placing his case before 
the Association, he may gain for himself and other members some 
assistance and advice in further improving the position of gas 
as the best lighting agent for almost all purposes. 





PROGRESSIVE PRESSURES. 


The term “ high pressure ” as applied to gas supply is a com- 
parative term only. The science of gas supply is advancing so 
rapidly, and the conditions change so completely from year to 
year, that standards are no sooner set up than they may become 
obsolete. With the introduction of the incandescent mantle, pres- 
sure at once became a matter of great importance, and although 
at first an inch of water pressure was spoken of as the standard 
for the Welsbach light, it soon became evident that better results 
were obtained at higher pressures. Conditions again changed 
when the inverted burners were introduced. With this type of 
burner, good pressure is so essential that, in the writer’s opinion, 
any gas engineer who permits the pressure in any part of his 
district to fall below 3 inches water pressure during the ordi- 
nary lighting hours is doing an injustice to himself, to his com- 
pany or council, to his consumers, and, above and beyond all, to 
the industry that he serves. The author asserts that gas would 
much more readily maintain its easy lead in the matter of arti- 
ficial lighting if more strict attention were paid to the proper 
maintenance of district pressures. 

In the Tottenham Gas Company’s district, a system has been 
adopted of placing pressure registers in various spots likely to be 
the worst served; and the shocking results at first shown led to 
the rectifying of faults which has had most gratifying results. No 
difficulty has been experienced in finding people who, for a small 
remuneration, will attend to the simple matter of taking the dia- 
grams and posting them daily to the works. Those gas engineers 
who have not already adopted this system would do well to do so 
at once; and some surprising results will be experienced. But 
the author would like to emphasize that the registers should be 
placed in absolutely the worst spots, so as to avoid the undignified 
mistake attributed to the ostrich when in danger. It is hoped 





that these remarks, though somewhat beside the mark in regard 
to “ high pressure,” may not be considered out of place. 

When upright burners alone had to be considered, 8 inches 
water pressure was regarded as “ high by Messrs. Keith, Black- 
man, and Co., who put in many brilliant installations; but the 
power required for this slight increase was small, and the best 
suggestion of the firm then was to use a compressor worked by 
water pressure. This left the success of the gas installation at 
the mercy of the water company, which was a distinct disad- 
vantage. As an alternative, an electric motor was suggested. 
But even at the present day electric supply is sometimes known 
to fail; and the position of gas lighting was very undignified if 
when the electric lights should chance to suddenly leave a district 
in darkness, instead of triumphantly shining on, the gas lighting 
had to acknowledge itself unable to stand alone, notwithstanding 
all its great reserve of power. 

Messrs. William Sugg and Co. came to the rescue with a com- 
pressor driven by a gas-heated hot-air engine, which left gas quite 
secure in depending on itself. It was with one of these plants that 
the Tottenham Company first began to operate in higher pressures. 
A tradesman who had been offended with gas lighting on account 
oi his constantly neglecting to clean his lamps and burners, and 
also to re-mantle the latter, had adopted a well-known incandes- 
cent oil-lamp system, which, for some reason, he did not find so 
satisfactory as he had anticipated. He therefore agreed to put 
in a Sugg plant four years ago; and the plant is still doing good 
work and giving every satisfaction to-day. 

From this start many similar individual installations were put 
in, and continue to increase. Meantime, though Sugg’s 12-inch 
water pressure and Keith’s 8-inch pressure gave such good results 
with upright burners, a member of this Association, Mr. Onslow, 
was engaged in experiments on far higher pressures, and proved 
beyond doubt that at 4o inches water pressure he could obtain still 
better results; and several fine installations of factory lighting 
were introduced. Then came the startling results of 67 candles 
per cubic foot realized by the Keith inverted regenerative incan- 
descent lamp. 


PARADE LIGHTING BY HIGH-PRESSURE GAS. 


At the same time, it was becoming evident that tradesmen who 
had not adopted, and were not prepared to adopt, individual in- 
stallations of high pressure, were being placed ata disadvantage ; 
and it was decided to propose a joint lighting scheme for Green 
Lanes, Harringay (a most important shopping centre), on the 
lines previously adopted at Ilford, and called “ parade lighting.” 
After seeking advice from Mr. Farquhar of that town, a circular 
emphasizing the fact that “trade follows good lighting ” was sent 
to a row of imposing shops known as “ Grand Parade,” suggest- 
ing a joint scheme, whereby each lamp should be supplied free 
of charge by the Gas Company, fixed, kept clean, lighted, extin- 
guished, mantled, and supplied with high-pressure gas for an 
average of three hours per day, at an inclusive charge of £1 per 
quarter, which was to be the sole expense which the customer 
must meet. 

The proposal was left as free and untrammelled as possible ; 
but a minimum of fifty lamps for one year certain was asked for 
asastart. As tradesmen on the opposite side of the road asked 
to be admitted to the scheme, the fifty were soon obtained, and 
the supply commenced December, 1908. The estimate in the re- 
port to the Directors, which induced them to sanction the first 
installation, showed that with a hundred lamps a margin might 
be expected of £47 14s. 2d.; and with only fifty lamps, 13s. 4d. 
A well-founded faith in the proposed system induced them to 
permit the experiment. 

The installation consisted of two (afterwards three) “ A” type 
rotary compressors, fitted with a continuous lubricating device, 
and direct coupled to } H.P. Gardner gas-engines. The lamps 
(600-candle power Keith-Blackman burners in 1000-candle power 
bodies) were fitted with Keith’s distant lighters. The lamps and 
lighters may be best described in the makers’ own words. 


KeitH INVERTED HIGH-PRESSURE LAMpPs. 


As will be seen from the illustrations, the body of the lamp is double 
cased, which greatly increases the durability of the lamp for outside 
use. The outer globe is dropped into a hinged gallery, from which it 
can be readily removed. The wire protection for the outer globe is 
attached in a simple way to the gallery, permitting removal if necessary. 
The globe can be readily lifted out of the gallery, leaving the wiring 
in position, which facilitates cleaning without risk of damaging the 
wire. The lamp is suspended from a connection K, to which is attached 
a tube A, which carries the gas-nipple, and also contains an efficient 
dust-trap. By unscrewing the lamp bodily from the connection K, 
first slackening the set screw L, this nipple can be readily examined or 
adjusted to suit the gas, without breaking any gas-joint or taking the 
lamp to pieces. The lamps can be arranged, when specially orcere), 
with a stirrup piece on the top, which permits of the nipple being 
withdrawn without taking down the lamp. 

The air adjustment B consists of a screwed plug with a porcelain 
head projecting through the casing. The inner end of the plug passes 
into the bore of the burner, and by more or less obstructing the flow of 
the mixture, according to its position, regulates the amount of air that 
is drawn in at the openings M. The heater C is fixed on the bottom 
of the burner-tube, and takes the form of two shallow cones fixed base 
to base, with a diaphragm between perforated at the outer edges, which 
has the effect of spreading out the mixture of gas and air over a large 
area of highly-heated surface before reaching the nozzle F. Access to 
the gauze E is obtained by unscrewing the nozzle F. It will be found 
in practice that, under ordinary circumstances, it is not necessary to 
clean this gauze regularly, as in the case of our upright burners, as the 
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The Tottenham Gas Company’s Head Offices‘at Night. 


high velocity of the mixture through the gauze tends to keep it clean. The effect of the thermostat is to check the amount of air in the 
Whenever the mantle is renewed, however, it is advisable to examine | mixture when the lamp is cold, by putting in a resistance which is 
the gauze, in case it may have accidentally burnt through owing tothe | automatically reduced as the lamp heats up. The object of this is 
lamp lighting back. Care sbould be taken to see that the new gauze two-fold—first, to ensure the lamp lighting up quietly, and thus pre- 
fits snugly into position. venting damage to the mantle; secondly, to simplify the making of the 

mantle on the burner itself from the soft state. The action of the 
thermostat is simple and positive, and when once properly adjusted 
cannot get out of order. In the lamps as sent out, the thermostat is 
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_ The nozzle F is threaded on the outside; and on this the mantle- 
ring H is screwed. In the 1500-candle power and 1000-candle power 
heaters, an arrangement D, termed the thermostat, is fixed. This con- 
sists of a compound strip of brass and a special alloy of low expansibility, 
with the brass uppermost, one end of which is attached to the outer 
edge of the heater. On the other end a disc is fixed, which normally 
tends to close the inlet to the heater. The small screw O is adjusted 
to prevent the disc closing the aperture entirely. As the heater warms 
up, the strip bends away from the opening, owing to the brass expand- 
ing at a greater rate than the special alloy. 


Sectional Plan. 


adjusted for giving a very poor mixture when first lighted up, so that 
for a minute or so after first lighting there is little or no light. If 
it is desirable that the lamp should light up quickly, the thermostat 
can readily be adjusted by means of the small screw O already referred 
to. If this is screwed inward slightly, it will increase the opening when 
the lamp is cold. It is necessary to remove the heater from the lamp 
to adjust the screw O. 
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High-Pressure Parade Lighting in the Main Thoroughfare at Wood Green (Keith Lamps). 


LIGHTERS. 
As will be seen from the illustration, the apparatus consists mainly 
of a valve body A and a cover B, between which is held a thin metallic 
diapbragm C. This diaphragm C is made of pure silver, which has 


been found the most satisfactory material for the purpose, as it does | 


not readily corrode, and does not flake with heat. The valve-seat D 
is formed in the body A; so that the centre of the diaphragm bears 
upon it. The diaphragm is held normally on to the seat D by a 
plunger E, which is actuated by a spiral spring. The gas enters the 
annular space between the diaphragm and the valve-seat by the 
passage F, and so long as the gas pressure is insufficient to overcome 
the resistance of the plunger E, no gas will pass to the outlet. When 
the high pressure comes on, however, the diaphragm and plunger are 
forced back to the position shown in plan, allowing the gas to flow 
through the valve-seat D to the outlet. When the pressure is reduced 
again, the diaphragm closes by the action of the plunger, and the gas 
is again cut off. 

It will be obvious that the pilot light, which it is necessary to use 
with such an apparatus, must be controlled, as otherwise, if adjusted 


to a reasonable size under the low pressure, it will increase to an ab- | 


normal size when the lamp is alight, which, apart altogether from the 
waste of gas, isobjectionable. The movement of the diaphragm is used 
to counteract this increase, and at the same time to make use of it to 
give a temporary flash at the moment of lighting. A small port G 
is formed, leading from the annular space, which is always open to the 
gas supply. This port is connected to a corresponding passage, which 
leads to the back of the cap into the space H. On the end of the 
plunger E is fixed a small valve K, which shuts against its seat when 
the diaphragm is in the open position. When the diaphragm is closed, 
a passage is left through this seat into the interior of the cap B, and 
thence to the union L, to which the bye-pass is connected. 

The regulating screw M is so adjusted as to allow the correct amount 


of gas to pass under low pressure through the port to the bye-pass. It | 


will be seen that, when the pressure begins to increase, the amount of 
gas which will pass the regulating screw M is also increased, so that 
the pilot flame begins to increase. This goes on until the diaphragm 
opens sufficiently far to press the valve K on to its seat, which cuts off 
entirely the supply to the bye-pass from this source. In order to allow of 
the small pilot light being kept burning while the lamp is alight, to avoid 
the pilot tube becoming fille 

alight when the lamp is turned off, asecond adjusting screw N is provided 
which controls a small port Oleadingdirectly intothecapB. Thisis so 
adjusted that the amount of gas which will pass through the port O 
at high pressure is just sufficient to give a aot light on the pilot. In 
order to ensure that the diaphragm C finds its seat accurately on the 
valve-seat D, a circular depression is made on the face of the plunger E 
of larger diameter than that of the valve-seat, so that the metal of the 
diaphragm can accommodate itself to the seat. 

In order to be able to shut off the lamp entirely without requiring a 
separate stop cock, a screw-down valve P is fitted, which is adapted to 
close the opening F. This works through a stuffing box packed with 
asbestos cord, and is turned by means of a T handle, so that it can be 
easily opened orshut by hand. This arrangement enables the cap C to 
be removed and the diaphragm examined at any time while the pressure 
is on, without interfering with the remainder of the installation. The 


ed with air, and to ensure the pilot being | 





gauze Q is fitted on the inlet to prevent any dust or dirt getting into the 
valve-seat. 


RAISON D’ETRE FOR THE HIGHER PRESSURES. 


Betore passing from the description of the lamp, it is worth 
considering what are the conditions which require that the gas 
should be compressed to so great an extent. The explanation is 
that sufficient force is required to carry the gas and the fullest 
possible proportion of air through the various parts of the mixing- 
tube, heater, and burner, and to produce an ideal flame on the 
mantle. The ideal flame is one that burns fervently but still 
gently—that is to say, with no undue pressure in itself against 
the frail mantle. Another condition, in addition to the friction 
of the parts which the mixture has to overcome, is the tendency 
of heated air and gas to rise instead of descend as it is required 
to do, and, further, to provide the velocity at which the mixture 
must travel to prevent the flame from lighting-back, all of which 
call for a power greater than could be supplied by low pressure. 
This power is supplied by the velocity at which the comparatively 
small quantity of gas is injected through its small nipple into the 
bunsen chamber by the high pressure behind it. But by the time 
all its work is performed, there is no unnecessary pressure re- 
maining likely to injure the mantle. 


Cast-IRoN PipEs FoR HIGH-PRESSURE GAs. 


The main pipes used on all our high-pressure installations are 
cast iron, laid almost entirely under the footways. The supplies 
for each block of shops are run up at the street corners, and 
carried on top of the facia boards. 


PROGRESS OF THE SHOP LIGHTING BUSINEss. 


The number of lamps erected at Harringay progressed, in the 
four quarters of 1909, 52, 61, 61, 71 respectively; and the cost for 
gas (at full retail price), labour, upkeep, and interest, amounted 
to £66 7s. 10d., £50 gs. gd., £54 10s. 7d., and £74 2s. 8d.in the 
respective quarters. Dividing the cost in each quarter by its 
number of lamps shows an average of 25s. 6d., 16s. 7d., 17s. 10d., 
and 2os. for the various periods, or a total of £3 19s. 11d. for the 
whole year. The first quarter’s expenses were high on account 
of the extra expenses due to initial difficulties. 

We had been so encouraged by our success at Harringay, that 
when another important group of shops about a mile away in the 
same road (namely, at Southern Wood Green) were prepared to 
consider a similar system, we only asked for a minimum of 
thirty lamps, which was soon obtained. Different hours were 
required in this case; and six nights per week instead of five. 
This made an average of seven hours extra consumption per week, 
representing nearly 4000 cubic feet more per lamp per annum. 
But as other costs amount to about three-quarters of the whole, 
the gas itself is comparatively unimportant; so that an additional 
charge of only 2s. per quarter was made. Even on early closing 
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A View of the Same Thoroughfare from the Opposite Direction to that on page 482. 


nights, the continuation of the lights forms a good advertisement 
where the trade or business of the shop is conspicuously painted 
on the shutter. 

This installation was started in July, 1909, and was rapidly 
followed in November by the northern part of Wood Green, where 
only twenty guaranteed orders were asked ; and by Middle Wood 
Green, and a branch road (Myddleton Road), in December. In 
the two latter cases, we asked no guarantee as to numbers, as 
our past experience showed that orders were easy to obtain as 
soon as the supply was available. A good illustration of this is 
in what is known as “ Costers’ Market,” where twenty lamps are 
subscribed for by the stall-holders. It is worth mentioning here 
that the freer from stringent conditions the offers are made, the 
more readily they are accepted. The Tottenham Company only 
ask for a year certain, and afterwards a month’s notice. 


CENTRAL COMPRESSING STATION. 


Having now five separate centres in about 2} miles of practi- 
cally the same road, with only small spaces between, it was de- 
cided to join all up and work from a central station. This was 
done in August this year; and the compressing is now done en- 
tirely at the Company’s Wood Green depét, which is centrally 
placed. For compressors, two 25,000 feet per hour Donkin’s 
exhausters, which the Company had among its spare plant, were 
used, and driven by a “ M.” type 8 H.P. gas-engines. The gas is 
drawn through a 10,000 cubic feet per hour station meter, which 
also came from the stock of spare plant. In order to avoid any 
pulsation on the high-pressure main, the gas is discharged into 
the upper part of a 36-inch vertical pipe, 6 feet high, with closed 
top and bottom ; the bottom being connected by a 4-inch pipe to 
another 36-inch vertical pipe, 12 feet high, with closed bottom and 
open top. The two pipes are filled 5 ft.6 in. deep with water. As 
the pressure accumulates after starting the plant, the water flows 
through the 4-inch connection until it balances the pressure, 
and thus not only forms a cushioning surface, but also a slight 
reservoir of compressed gas. 

_ With central working, provision had to be made for varying 
times at different centres; but this was in this case easy, as the 
short-time districts—Harringay and Myddleton Road—are at the 
two extremes. Valves were introduced for shutting off these dis- 
tricts when required; and in order to maintain the bye-passes 
when the valve is shut, a 1-inch connection with a back-pressure 
valve is made to the low-pressure main on the outlet side of the 
valve. This admits low-pressure gas for the bye-passes when the 
main valve is shut. 

This combination has been applied in another form. Some 
public lamps are on high pressure; but as the compressors stop 
at ten o’clock on the first four days of the week, at eleven o’clock 
on Fridays, and at twelve o’clock on Saturdays, a light is still re- 
quired in the public Jamps for the remainder of the night. The 








columns are therefore fitted with a high-pressure lamp and a 
low-pressure lamp; the latter being fitted with a Rostin self- 
lighter. The high-pressure plant is invariably started before the 
time for lighting the public lamps, and therefore before the Rostin 
lighter tries to operate. When it does try, it finds itself held 
down by a high-pressure diaphragm, and it is only able to act 


| when high pressure goes off at shutting-down time. It then lights 


the low-pressure lamp, and in the morning extinguishes it with 
the others, as there is then no high pressure to interfere with its 
functions. 

FINANCIAL POINTs. 


As nearly as possible our costs at the central station, as ascer- 
tained so far, promise to come out—taken on the number of 
lamps at present (558)—at about £1750, and our revenue at £2250, 
leaving a margin of £500 for depreciation. As regards depreci- 
ation, the lamps are so well constructed that they may be confi- 
dently expected to last ten years. We are so satisfied with the 
result, and the system is so popular, that we have started new 
centres without asking for any guaranteed number as follows: 
West Green Road, Bruce Grove area, Criterion Buildings (near 
our Central Office), Lordship Lane, and The Broadway, Winch- 
more Hill. Other busy centres will soon be dealt with, until 
in practically all main roads we shall shortly have high-pressure 
supplies throughout their entire length. 

Light for light, with gas taken at a general average of 3s. per 
1000 cubic feet, and electricity at the low price of 3d. per unit, 
the cost for 10,000 candles maintained one hour is: 


Keith inverted gas-lamps + +e 7 ee ee cw OBIE. 
Low voltage osramelectric. . . . . + © »« »« « « 2 6 
Electric flame ares . ... . ; <i e.« @ me 


This is for gas and current only. Maintenance is all in favour of 
the high-pressure gas system ; while the steadiness and brilliance 
of the light, and its superior diffusive power, appeal to all who have 
used it. 


OTHER INSTALLATIONS, AND THE QUESTION OF IGNITION. 


On the Tottenham district there are several fine instances of 
high-pressure factory installations, skating rinks, market halls, 
&c.; but these it is not proposed to describe. The installation 
at the Alexandra Palace, however, is of a public nature, and is 
worthy of particular notice.* The most novel feature is the very 
neat switch-board, by which various halls and sections of the 
buildings and grounds can be operated separately by merely 
turning an extremely small high-pressure gas-cock for each sec- 
tion. The method of operating is as follows: Beneath the floor 
of the compressor station there is a diaphragm governor for each 


* The Alexandra Palace installation was described and illustrated in the 


| ‘* JOURNAL” for Nov. 16 last year, pp. 462-4.—ED. J.G.L. 
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A Brilliant Example of Hotel Lighting in the Tottenham Company’s District (Sugg Burners), 














The Central Gas-Compressing Station at Wood Green. 
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section, whose function is to cut down the high pressure on 
sections which are for the time being shut out; so that the valve 
of the distance lighter (already described in connection with each 
lamp) is closed, and only the bye-pass open to the reduced pres- 
sure. Behind the switch-board there is a 3-inch supply of high 
pressure when the compressors are running ; and from this supply 
a 3-inch cock and tube connect with the space above the diaphragm 
of each section governor. 

When the 3-inch cock is opened, high pressure (but compara- 
tively no volume) passes to the top of the diaphragm, equalizing 
the high pressure below it, and thus throwing it out of action as 
a governor. It consequently admits gas at full high pressure to 
that section. This operates the automatic lighter on each lamp 
of the section, and cuts down the bye-pass; and all the lamps 
are thus lighted. In order to extinguish them, all that is needed 
is to shut off the switch cock, which, in shutting off, vents the 
small quantity of high-pressure gas that is contained above the 
diaphragm of the section governor, and allows it to become oper- 
ative again in reducing pressure on the section; thus shutting the 
automatic lighters and reopening the bye-passes. 

On the subject of bye-passes, these are undoubtedly expensive 
in such a building as the Alexandra Palace, where some sections 
are only lighted for a few hours per week, with the result that 
the bye-passes use more gas in the aggregate than the burners 
themselves. 

This difficulty can be overcome by electric ignition. And here 
comes in a peculiar position for our energetic rival electricity. 
It is but another proof that expensive things can often be benefici- 
ally used in a small way; and in this case it is indeed in a very 
small way, as it only needs some small dry-cell batteries. 

There are two systems which might be used; one is the Keith- 
Blackman system, by which from a set of central batteries wires 
can be run to the lamps in the various sections, and instead of 
the automatic lighter already described, a momentary current 
opens an electric control valve on each lamp, and at the same 
time ignites the gas. This necessitates a considerable amount of 
wiring; but as it has not been adopted, it need not be described 
in detail. 

The other system is an invention of Dr. Rostin; and as the 
Trustees of the Alexandra Palace have ordered 121 of these 
lighters, a description may be found of interest. By taking a 
supply of gas from above the lamp to an ingenious apparatus con- 
nected with the self-lighter already described, Dr. Rostin causes 
a diaphragm to rise synchronologically with the opening of the 
self-lighter, admitting gas to the burner. The rise of this dia- 
phragm opens a cock on the ordinary bye-pass tube, and at the 
same time gives an electric contact to a platinum igniter placed 
at the bye-pass orifice from a small dry-cell battery placed in any 
convenient position. The action of the diaphragm is retarded, 
not only as regards the admission of gas under it, but also as 
regards the escape of air above it, by adjusting screws. The 
high-pressure gas is thus allowed to issue from the bye-pass for 
about 15 to 20 seconds, and is ignited by the platinum wire 
that is heated by the electric current passing while the contact 
remains. The bye-pass flame shoots right across the mantle, and 
ensures safe lighting. At the finish of the retarded action of the 
diaphragm, the bye-pass cock (which is the ratchet type usually 
favoured by Dr. Rostin) closes by travelling on beyond the port, 
and the contact also is broken. The dry-cell battery, which costs 
only 1od., lasts six months, and the igniter, which lasts a year, 


can be renewed for 6d. By this apparatus, the waste of the bye- 
pass is quite obviated. 


ENTERPRISE THE DEVELOPING FAcTorR, 


This paper has become somewhat lengthy ; but as it deals with 
one of the important changes through which our industry is pass- 
ing, the author hopes it may prove useful. The lesson to be 
learnt is that, notwithstanding the great progress already made, 
gas still has an immense reserve of potentiality untouched by 
scientific practice. In the past, there has been in our industry 
too much easy reliance on our developed strength, and too much 
hesitancy in doing our best with possible improvements, which 
only require enterprise to attain marked success. 


— 


MIDLAND JUNIOR GAS ASSOCIATION. 


The November Meeting of the Midland Junior Gas Engineering 
Association was held at Birmingham on Saturday, under the presi- 
dency of Mr. R. S. Ramspen, of Burton-on-Trent. 








P The Hon. Secretary (Mr. G. C. Pearson, Nechells) read letters 
rom Mr. Vincent Hughes, of Smethwick, and Mr. B. W. Smith, of 
Walsall ; and also one from Mr. C. G. Langford, of Coventry, re- 
signing his position on the Council, owing to his having obtained 
an appointment in South America. 


Mr. W. H. Jouns, of Saltley, read a com i 
i HS, f prehensive paper en- 
titled Ammonia Recovery, with Special Reference to | 0 inland 
mpee therein,” which was illustrated by a number of models 
and tracings. The paper appears on p. 489 of this issue; but the 
a of the long and interesting discussion to which it gave rise 

as been crowded out, and will be given next week. 
® the conclusion of the business meeting, the first of a series 
offee Meetings,” was held at the Metropole Café; and this 

Proved a highly successful innovation for the Association. 





LONDON AND SOUTHERN JUNIOR ASSOCIATION. 


Visit to the Brentford Gas-Works. 


On Saturday, between forty and fifty members of the London 
and Southern District Junior Gas Association visited the Brent- 
ford Gas-Works. The members were met at the entrance to the 
works by Mr. A. A. Johnston, the Engineer and Manager of the 
Company, and Mr. R. Goodman, the Assistant-Engineer, who, 
with Messrs. T. Antrobus, C. Bedford, D. Sugg, N. Willsmer, 
W. Lewis, P. Parry, T. Parry, L. J. Croxford, and E. Waterfield 
(members of the staff), divided the party into groups, and con- 
ducted them over the works and through the various shops—the 
latter being kept running and fully staffed for the occasion. 


BRENTFORD GAS-WORKS. 


The Brentford Gas Company were incorporated by Act of 
Parliament in 1821; and further powers were granted in 1858, 
1868, 1876, and 1881. The Company have two works—viz., at 
Brentford and Southall; the distance between them being 5} 
miles. The district supplied by the Company comprises about 
50 square miles, and includes the parishes of Brentford, Chiswick, 
Hammersmith, Acton, Ealing, Hanwell, Greenford, Southall- 
Norwood, Heston, Isleworth, part of Twickenham, Hayes, 
Harlington, Cranford, East Bedfont, Kew, Mortlake, Barnes, 
and part of Putney. During the past ten years the output of 
gas has increased from 1807 million cubic feet to 2898 millions 
per annum; being equal to an increase of 60 per cent. The 
Brentford works are situated on the River Thames about one- 
third of a mile above Kew Bridge. There is no railway con- 
nection with the works; all coal, oil, &c., being brought by water. 
The site being exceedingly restricted, every available corner is 
used to its utmost capacity. The total area of the works is 5°5 
acres; the area available for manufacturing purposes being but 
I'g acres. 

The coal-stores have a total capacity of about 7200 tons; and 
provision is made for storing 171,000 gallons of oil. 

The carbonizing plant, capable of producing 2,800,000 cubic 
feet of gas per diem, consists of three retort-houses—two con- 
taining one bench of eight settings each, and one house containing 
sixteen settings in one bench; making a total of 32 sets, or 192 
retorts in all. All the retorts are inclines, 20 feet long of Q sec- 
tion, 243 in. by 14 in., set at an angle of 31°, six retorts in a set- 
ting, heated by regenerator furnaces. 

The coal is brought alongside the works in barges, whence it 
is raised by grabs to the coal-breakers, from which it passes to 
the boots of elevators, which raise it to conveyors running over 
the storage hoppers which are fixed along the entire length of 
each retort-house. The coal then passes to measuring chambers, 
from which it is conducted into the retorts by movable shoots— 
one shoot for each tier of retorts. Over the coal-breaker of No.2 
house is fixed a totalizing hopper-weigher machine. 

On leaving the retorts, the gas passes by way of the hydraulic 
mains to long cooling mains, along the walls of the retort- 
houses, and thence to two sets of Clapham’s “ Eclipse” reversible 
water-tube condensers of 14 million cubic feet per diem capacity 
each. 

The exhauster-house contains three exhausters—two of 125,000 
cubic feet per hour capacity, of Messrs. Gwynnes’ make, and one 
by the Bryan Donkin Company, driven by countershaft and belting 
from two horizontal jet-condensing steam-engines of 15 H.P. each. 
The gas passes from the exhausters through a series of four tower 
scrubbers. 

The purifiers for coal gas consist of seven boxes—four 20 ft. by 
40 ft. by 6 ft. deep, and three 30 ft. by 30 ft. by 7 feet deep— 
and two catches, each 40 ft. by 19 ft. by 6 ft. deep. Oxide of 
iron only is used in them. 

From the purifiers, the gas passes to the station-meter, to be 
described later. 

The carburetted water-gas plant, supplied by Messrs. Hum- 
phreys and Glasgow, consists of two sections of a million cubic 
feet per diem each and one section of 700,000 cubic. feet per 
diem capacity. No.1 set, which has lately been remodelled, is 
fitted with steam meters and electric pyrometer ; and all the sets 
are provided with Humphreys and Glasgow’s dust interceptors on 
the stacks of the superheaters. 

The engine-room contains three Sturtevant No. 8 blowers; 
two being driven by means of countershafts and belting from 
Marshall high-speed horizontal non-condensing steam-engines, 
and one coupled direct to a De Laval non-condensing steam- 
turbine of 55 H.P. Thereare also two exhausters of 40,000 cubic 
feet per hour capacity each, coupled direct to horizontal steam- 
engines of Gwynnes’ make. The various pumps for oil, circulat- 
ing water, &c., are by the Worthington Pump Company. Before 
going to the purifiers, the gas passes through a “ Cyclone” tar- 
extractor, and thence to the relief holder, which is of 60,000 cubic 
feet capacity. 

The purifiers consist of four boxes, 29 ft. by 16 ft. by 6 ft. deep; 
oxide of iron being used in them. The gas is then measured by 
a station meter of 80,000 cubic feet per hour capacity, and after- 
wards mixes with the coal gas on its way to the holders. 

Steam is supplied to the various engines and pumps, &c., on 
the works and to the carburetted water-gas plant by a battery of 
four Lancashire boilers, 6 ft. 6 in. by 26 ft., fitted with forced 
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View of the Brentford Gas- Works from the River Thames. 


draught furnaces and regularly working at a pressure of 110 Ibs. 
per square inch. 

The remaining portion of the works is situated on the north 
side of the High Street. 

The valve and governor house, a spacious building 110 ft. in 
length and 32 ft. wide, has but recently been completed. It is 
constructed of hollow concrete blocks made of coke breeze and 
portland cement. It consists of two floors, on the lower one 
deing the various connections, ranging from 18 inches to 40 inches 
in diameter. The upper floor is of cast-iron perforated plates 
on cast-iron columns and steel framework. The building. con- 
tains the coal-gas station meter, district governors, turbo-booster 
and holder valves. The station meter was made by Messrs. 
W. & B. Cowan, of 100,000 cubic feet per hour capacity. The 
district governors, of which there are four (three being 18-inch 
and one 24-inch) are of Braddock’s water-loaded type. There is 














Upper Floor of the Valve and Governor House. 


also a 24-inch safety governor of the same make. The booster 
used consists of a Sturtevant gas-pressure raiser coupled to a De 
Laval steam-turbine of 55 H.P., and is for forcing the gas from 
one holder into another, or straight on to the district if re- 
quired. The connections for the three holders are brought into 
the basement of the house ; the inlet and outlet valves of holders 
being inside the building. 

’ There is a 30-inch main connecting the Southall works with 
Brentford ; and this main is brought into the valve-house and con- 
nected to the inlet and outlet of holders, district, and to the 
booster: 

There are three gasholders, of 876,000, 522,000, and 304,000 
cubic feet capacity respectively. 

Opposite to the valve-house are the gas-stove repairing shops, 
which are completely fitted up for the cleaning and repairing of 
cookers, fires, &c. There is a furnace to hold 22 cookers for 








burning-off, after which the stoves are cleaned by a sand-blast 
apparatus. The main repairing shop contains drilling machines, 
emery grinders, buffing wheels, shearing machines, &c., driven 
by a gas-engine; also tools and machines for making the various 
tins, flue-pipes, &c., required. An average of about 220 stoves are 
turned out weekly, 

The Company do not at present repair meters ; but all meters 
are tested at the works, for which purpose four test holders are 
installed, which deal with about 240 meters weekly. 

The various workshops, some of which are at present being re- 
constructed, comprise smithy, with four hearths and pneumatic 
power hammer, carpenters’ shop, fitting and machine shops, 
coppersmiths’ shop, and lamp-repairing shop. 

The general offices and stores are on the Brentford works. 


At the conclusion of the inspection, the company assembled in 
the governor-house, where tea was provided. After tea, 


The PresipEenT (Mr. L. F. Tooth) expressed the appreciation 
the Association felt for the privilege of the visit that day, and 
called upon Mr. T. F. Canning (Senior Vice-President) to move 
a vote of thanks. 

Mr. Canninc said that he had much pleasure in proposing 
a vote of thanks to the Board of Directors of the Brentford Gas 
Company, and to Mr. Johnston, Mr. Goodman, and the other 
members of the staff, for their kindness in having the members 
at the works that afternoon and for their generous hospitality. 
They had been greatly interested in all they had seen, and were 
particularly struck with the arrangements at the Brentford works, 
where there was an output of 5} million cubic feet per diem, on 
a manufacturing area of under 2 acres; it was an experience of 
practical work and improvements in unfortunate surroundings. 
Mr. Johnston had proved himself equal to the occasion ; and he 
hoped in years to come to renew the acquaintance of Brentford 
by making another visit. Special thanks were due to the Engi- 
neer for keeping the stove cleaning and repairing shops in opera- 
tion that afternoon. They had evidently seen the last word in 
stove work. 

Mr. D. J. WinsLow, in seconding the vote, said the afternoon 
had been a good educational visit. They had seen how disadvan- 
tages could be turned to advantages, and obtained hints which 
would prove most useful. 

The vote having been carried, 

Mr. A. A. JonNston thanked the members for their vote. 
He said that the visit had been a great pleasure to him. His 
first experience of Junior Associations was when he visited the 
Junior Gas Engineering Society, held under the Welsh Chapel 
in the City Road, some twelve or fourteen years ago. Of this 
Society he was then a member; and he believed it was the pioneer 
of the Junior Associations in the kingdom. At that time there 
was none other existing. Another reason why the visit had given 
him pleasure was because visits of this sort were not only inte- 
resting, but they must tend to the good of the industry. Brent- 
ford was not a show works, owing to the difficulties that had been 
alluded to by a previous speaker. 





The late Mr. John Birch Paddon, whose death was recorded 
in the “ JournaL” for the 18th ult., left estate of the value of 
£43,597, with net personalty sworn at £35,564. Probate of the 
will, dated Nov. 27, 1903, has been granted to his son, Mr. Arthur 
Matthews Paddon, of the Middle Temple, Barrister-at-Law, who 
is one of the Directors of the Brentford Gas Company. Among 
the bequests are £50 each to Mr. E. L. Burton and Mr. Joseph 
Cash, the Secretary and General Manager respectively of the 
Brighton and Hove Gas Company, with which the testator was 
connected for so many years; and £25 to Mr. A. W. Cooper, of 
the Malta and Mediterranean Gas Company. ‘The Trustees 
under the will are directed to have constructed on some safe part 
of his estate a furnace wherein they shall cause to be consumed 
all his letters, letter-books, specifications, engineering drawings, 
&c., except such as they shall consider it desirable to preserve. 
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MEETING OF THE AMERICAN GAS INSTITUTE. 


Extracts from the Presidential Address of Mr. W. H. Bradley. 


In the brief notice of the recent annual meeting of the American 
Gas Institute which appeared in the “JournaL” last week, it 
was mentioned that the President—Mr. W. H. Bradley, the 
Chief Engineer of the Consolidated Gas Company of New York— 
devoted his address mainly to the question of maturing and 
spreading the interests of the Institute. The following is a general 
outline of the address. 

INTRODUCTORY. 


After extending to his colleagues a hearty welcome to the 
Empire City of the Empire State, the President expressed his 
pleasure at having in the full attendance of members many who 
had journeyed far from distant cities to take part and assist in the 
work of the organization. The usual presidential address which 
was expected on these occasions would, he said, be necessarily 
brief, as the Technical Committee had prepared a programme of 
unusual length and variety that would require all the time at 
their disposal to complete. He would, therefore, only touch on 
such matters as appeared to be important as concerning the 
Institute and its work, and one or two subjects of general interest 
to the members, and not attempt to discuss matters of published 
record so readily available to all in the columns of the Technical 
Press. It had been suggested that he should discuss the present 
policy of the Institute, and outline a future one. It was not, how- 
ever, within the province of the individual, except through the 
medium of the Directors, to indicate what should be its future 
policy. But it might not be amiss to consider for a few moments 
the general situation, after four years of life of the Institute, and 
see if any information could be gained, or any conclusions drawn 
that had a bearing on present conditions as they might seem to 
exist; and, if improvement was desirable or possible in the tone 
or work of the Institute, how this could be made. 


THE INSTITUTE AND ITS MEMBERS’ DUTIES. 


Referring first to the consolidation of the American, Western, 
and Ohio Associations into the Institute, the President said it 
was evident that the one thought in the minds of those who 
brought forward the proposal was that in union there was 
strength, and that one organization under favourable conditions, 
and loyally supported by all its members, could, and would, do 
better and more efficient work than could be expected from many 
small organizations, each working independently of the other. 
That this was correct in theory was beyond dispute ; but it did not 
seem to have fully worked outin practice. Many new State and 
District Associations had since been formed, and others were con- 
templated ; so that there were now many more than at the time 
of the formation of the Institute. In addition to these, there were 
the Illuminating Engineering Society and the National Com- 
mercial Gas Association, both comparatively new organizations. 
It was an undeniable fact that the work of these two Societies 
ran in parallel lines to that of the Institute. This was recognized 
last year in Detroit; and at the meeting a resolution was passed 
having for its purpose some form of amalgamation with the latter 
organization. This became impossible at the time, because of the 
decision of the Gas Association that it would not be to its ad- 
vantage to make any arrangement of the kind at present. It was, 
however, possible, and even probable, that the question might be 
brought np again during the coming year. 

With regard to the success of the Institute as now constituted, 
the President pointed out that it depended not alone on the effi- 
ciency and work of its officers and Committees, but also largely on 
the cordial support and assistance given them by the individual 
membership. “If,” said Mr. Bradley, “ we believe that we fill the 
measure of our responsibility to ourselves, to the companies we 
represent, or to the Institute, by simply paying our annual dues, 
attending the annual meetings, and returning to our respective 
homes, giving no further thought to the Institute and its work until 
the occurrence of the next annual meeting, then there is grave 
danger that the control of the Institute and its affairs will pass 
into the hands of the few, or working members, instead of re- 
maining in the hands of the many, as it should for the benefit of 
all concerned.” 

THE PREPARATION OF PAPERS. 


Passing on to consider the technical work of the meeting, the 
President remarked that there was only one paper that could 
be called a voluntary contribution; and he pointed out that the 
great majority of them were from members connected with the 
larger companies. This fact had, he said, been commented 
upon before; and he thought it should be corrected. On this 
subject, he made the following remarks: We have young men, 
Managers and engineers of the smaller installations, who have 
both the ability and opportunity to prepare papers that would 
prove valuable and instructive; and it is eminently desirable, 
for the benefit of the Institute and the entire membership, that 
they should come to the front, and take an active part in this 
work and also in the management of the Institute. They should 
not hesitate because of a feeling of youth and inexperience ; quite 
as much, and perhaps more, consideration will be shown them 
by the Institute because of this fact. The older and more ex- 
perienced members are fully aware that they are not yet the 
custodians of all the knowledge to be obtained in the gas indus- 
try, and are all willing to gain more knowledge, even from the 





young members. It is neither necessary nor desirable that all 
papers should be severely technical. Popular papers,if I may so 
term them, relating to methods ofoperation or construction; records 
and results of experiments carried on with a definite purpose; 
notes on new, or changes made in old, distribution systems; on 
the uses of gas; and papers on business methods—these are but 
a few of the topics that would be always welcomed with the 
technical papers. Even records of failures are valuable. I assume 
there are but few of us who have not, at times, made failures ; 
and while it is all-important that we should know what to do, it 
is equally important to know just what not to do. Again, the 
managers or engineers of the smaller installations are able to 
observe and attend to matters of detail—so desirable in prepar- 
ing papers—to an extent that is not possible with the managers 
or engineers of the larger installations, who must, of necessity, 
delegate much of the detail work to others. 


THE EDUCATIONAL WORK OF THE INSTITUTE. 


Dealing next with the educational branch of the Institute’s 
work, the President said few, except those who had been 
brought into contact with it, had any conception of the amount 
of time and labour given, freely and without stint, by the Trus- 
tees in carrying on this work. He thought the members should 
endeavour to assist and encourage them in every way possible 
—perhaps by suggesting to the financial officers of the com- 
panies not already subscribing that a subscription to the fund 
would be acceptable and useful, by looking over gas makers 
and others employed on the works, selecting those likely to 
become interested in the subject of a better education, suggest- 
ing the matter to them, and, if occasion presented itself, assisting 
them to solve the problems given out in the various classes, 
and thus reap their reward in the consciousness that they had 
done something to forward the Institute’s work, and at the same 
time increase the self-respect, the efficiency, and the value to 
their company and themselves of some of their co-workers. He 
added that he had been prompted to make these observations 
solely with the sincere wish and hope that the result might be the 
awakening of more of the members to a fuller appreciation of 
their duties and their privileges in the Institute, and in this way 
initiate an era of progress and of interest that would result in 
placing it in the position to which it rightfully belonged—viz., in 
the front rank among the technical societies of the world. 

THE PROPOSED ADOPTION OF A CALORIFIC STANDARD. 


Coming to subjects of more general interest to the gasindustry, 
the President said the suggested change in the standard of value 
as applied to the use of gas—the adoption of a calorific standard 
in place of the photometric one—was perhaps the most important. 
The proposed standard had, he pointed out, been already adopted 
in some States of America, and was being seriously considered 
in New York, as well as elsewhere. It had also been adopted to 
some extent in certain places in Europe. The advocates of the 
change argued that, as gas is so largely used for obtaining heat 
and power and for lighting purposes with the incandescent mantle 
burner, the thermal value is of more importance to the consumer 
than is the illuminating value. If this was conceded, it logically 
followed that in every case where the thermal standard is adopted 
the illuminating standard should be eliminated. So far as infor- 
mation was obtainable on this subject, no definite or constant 
relation had been established as between candle power and 
thermal value. Considerable variation might occur in either one 
without corresponding or even relative variation in the other. 
Any attempt, therefore, to enforce compliance with two standards 
of manufacture, in the present state of affairs, would simply result 
in gas suppliers being penalized for non-compliance with one, 
while entirely in compliance with the other. This in itself was a 
sufficient argument for a single standard. 


THE INSTITUTE’S INVESTIGATIONS ON CALORIMETRY. 


Reference to the proposed adoption of a new standard for gas 
naturally led the President to the subject of the work of the 
Institute in connection with calorimetry. He reminded the 
members that for some time past the Institute had had Com- 
mittees on this subject who had done much valuable work, and 
had from time to time made reports. Up to the present, in 
accordance with their instructions, the work had been confined 
chiefly to the examination of the several types of calorimeters on 
the market, the comparative results to be obtained by their use, 
and to formulating rules for the proper method of installing calori- 
meters and conducting tests. The President said he believed the 
time had arrived for the members to consider the propriety of en- 
larging the scope of these Committees by giving them instructions 
to take further steps, until, by research and experiment, they were 
able to make a report to the Institute as to what should be the 
logical standard of thermal value for the gases manufactured in 
different localities, considered from the standpoint of a gas useful 
for the purposes required, as well as its economy in manufacture. 
A report of this character, well considered and matured, and 
having the endorsement of the Institute, would, he said, have 
much weight with those who are investigating the subject with a 
view to making a change of standard, as coming from a body well 
qualified to give expert advice on the matter. The present Com- 
mittees were in possession of much useful information upon the 
subject; and he thought they should be continued. 


GOVERNMENT BY COMMISSION. 


e 
The next subject taken up was that of “ Government by Com- 
mission.” This idea was conceived some years ago, when the 
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National Government placed on the Statute-books laws having 
for their object the regulation and supervision of corporations, 
especially those classed as “ public utility corporations,” in which 
class, among others, gas companies are included. The lead of the 
Federal Government was followed by the legislative bodies of the 
several States, with the result that many laws were enacted, more 
or less drastic in character, according to the temper of the legis- 
lative bodies at the time and the demands of so-called “ public 
opinion.” Public Service Commissions were evolved from among 
these laws; and they are now exercising their functions in several 
States. In some localities, and under some laws, these functions 
are extended to a point dangerously near to control of operation. 
The President made the following remarks on this subject: A 
Public Service Commission per se is not necessarily harmful or 
objectionable to corporations. -A commission whose members 
are broad-minded, experienced in business methods, and who 
will take the time to acquaint themselves with the business of the 
corporations before attempting to supervise or regulate them, 
who will recognize the fact that the interests of the corporations 
and the public are identical, that disputes or misunderstandings 
should be amicably settled, and that both have their rights— 
among them being the right of the corporation to exist and do 
business and earn a fair return on the capital invested—will be 
beneficial to both corporations and the public. If, on the other 
hand, a commission be composed of those who are unaccustomed 
to handling large enterprises, men of narrow minds, or politicians 
appointed by reason of service rendered to party or person, whose 
whole conception of the duty of a commission is to make a reason 
for its existence and continuance, and who, therefore, promote 
strife as a means of gaining notoriety and consequent personal 
or political advantage, or both, then the result is distinctly bad, 
at — for the corporation, but also for the customer and the 
public. 
MANUFACTURE OF PUBLIC OPINION. 


With regard to “demand by public opinion,” the President 
characterized it as the “ shibboleth” always used by those inter- 
ested in procuring legislation favourable to their own interests. 
His views on this subject he expressed as follows: If we look into 
the matter, we find “ public opinion,” so called, is strictly and 
wholly a manufactured article—manufactured by politicians and 
others interested in furthering their own or their party schemes, 
which are ofttimes actually detrimental to public policy and the 
general welfare of the community. The general public, not 
having the requisite knowledge to enable them to form definite 
opinions, are always ready to accept measures that seem on their 
face advantageous to their interests. This being the case, why 
should we not endeavour to mould public opinion, and by this 
means counteract, as far as possible, the effects of false, mislead- 
ing, and garbled statements that are so freely used to our disad- 
vantage. Such a method of procedure is entirely feasible, and 
can be accomplished by inaugurating ascheme of publicity of the 
details of our business to such an extent as will satisfy all reason- 
able people that we are dealing, in every way, fairly and honestly 
with them. 

Let us give out periodical statements or reports in any way or 
form best suited to reach the public, according to existing condi- 
tions in any given locality—in other words, take the public into 
our confidence, and by this means create public opinion that is 
if favourable to our interests, in place of an antagonistic feeling, 
if it exists. An immediate change will not take place; but this 
course persisted in for a time will, without question, bring favour- 
able results. Ifa Public Service Commission law is enacted and 
becomes operative in any State, then publicity of every detail of 
our business will be obligatory. Public opinion will be more in 
our favour if we do this voluntarily than if it is done under com- 
pulsion. It is fair to assume that a system of publicity, inaugurated 
and carried out in good faith with the public, will be of advantage to 
any company, by preventing, to a great extent, litigation, with 
its attendant expense and trouble, and make investigations and 
the enactment ot laws prejudicial to the best interests of our in- 
dustry much less popular. Another step in the same direction 
is to insist that all employees of the company who in any capacity 
come in personal contact with the public shall be courteous, and 
avoid giving offence or cause for complaint. Unpleasant rela- 
tions that are entirely unnecessary between the company and its 
patrons are readily caused by a disagreeable manner and in- 
civility on the part of clerks and other employees. This is not a 
matter to be overlooked. Discourtesy on the part of a company’s 
employees will easily nullify any efforts of its officers to bring 
about friendly relations with the public. 


POSITION AND RESPONSIBILITIES OF THE GAS INDUSTRY. 


The President next referred to the excellent position of the 
gas industry in America, as shown by the substantial increase 
which has taken place in the sale of gas over the entire country ; 
and he said he thought there was every reason for believing that 
similar conditions would obtain in the future. He pointed out 
that contracts were being made for the erection of new plants in 
many localities, and for alterations and extensions of existing 
plants. This was evidence of the healthy condition of the busi- 
ness, notwithstanding the attacks that had been made upon it in 
the past, and the further fact that the business of their neighbours 
who are engaged in generating and distributing electric current 
was also rapidly increasing. The President’s further remarks on 
this subject were as follows: In the early days of gas manufacthre, 
gas was considered to be a luxury; later, when electricity came 





into the field, that also was a luxury. That time has passed. 
Both are now necessities, indispensable to the comfort and welfare 
of our people. Each has its place, its work, and its use. Each 
will take and hold its place ; and the use of each will be constantly 
on the increase. They will both become more necessary and 
more indispensable to the entire community as the years roll 
round. There can be no ground for fearing that either one will 
or can interfere with the other in its place, work, or use, to any 
appreciable extent or for any appreciable length of time. The 
public require and demand more light, and more convenient 
methods of obtaining light, than in former days. Gas is being 
more freely used; and its field of use extended in directions and 
to an extent never dreamed of in days that are easily within the 
memory of many of us. But we must not be content with this, 
and so cease our efforts to acquire new, and increase our present, 
business over and beyond the natural increase. We must get in 
touch with our customers. If any are still using the old open- 
flame burner, now practically discarded and obsolete, see that 
they are shown the advantage to them in the use of the incandes- 
cent mantle burner; see that they are supplied with cooking and 
heating appliances of new and approved pattern and design, at 
a nominal rental, or at a nominal cost price if purchased; see 
that all appliances are properly installed and adjusted, and that 
full instruction is given as to their care and use; advertise freely 
in the local papers, and a large volume of business now lying 
dormant will be brought into active life. No company is too 
large or too small to inaugurate a business campaign in this 
direction. 

Many gas companies are already in the field, and in every 
case with most satisfactory results. Most consumers are pleased 
with the attention shown them; and every pleased consumer 
helps, aids, and assists by a certain amount of gratuitous adver- 
tising among friends and neighbours. Our electric friends have 
their own methods of gaining business. Their methods are not 
necessarily competitive, except in the one field of lighting. There 
we must endeavour, as far as possible, to hold our own through 
the greater volume of light obtained per unit by the use of the 
incandescent mantle, if it comes to competition. Another advan- 
tage to be gained from a general use of gas for purposes other 
than lighting is that the consumption is spread more uniformly 
over the 24 hours of the day. In some cases, where there is a 
considerable increase in the use of gas for cooking and heating, 
the daylight output is gaining rapidly, and approximates fairly 
well with the output during the hours when darkness prevails. 
This also has a beneficial effect on manufacturing and storage 
conditions. The National Commercial Gas Association are our 
active allies along these lines. It is their business tu introduce 
appliances; ours to provide use for them. 


POSITION OF THE INSTITUTE. 


The President closed his address with some remarks on the 
position of the Institute, and a reference to the members who had 
passed away during the year. He said the report of the Treasurer 
showed an improved financial position—there being a stbstantial 
surplus, with no outstanding liabilities of any consequence. The 
report of the Secretary showed a net gain in membership of 16; 
making a total todate of 1348 members. During the year, 87 new 
members had been elected, and 71 were lost through resignation, 
death, and by being dropped trom the roll. The work of the 
several standing Committees had been well and faithfully per- 
formed, so far as it was within their power to perform it—notably 
the Committee on Standardizing Cast-Iron Pipe, which had been 
held over for several years. The Technical Committee had done 
an immense amount of work. Eleven members had been re- 
moved by death. One of them was Mr. Thomas J. Hayward, 
the President of the well-known Bartlett-Hayward Company, of 
Baltimore, whose decease shortly after the meeting of the Insti- 
tute last year was referred to by the President as “ a distinct loss to 
the whole profession.” Being always “ helpful and resourceful in 
business, never refusing to aid with advice and substantial assist- 
ance when appealed to, he would,” said the President, “long be 
remembered by many who were so fortunate as to be numbered 
among his intimate acquaintances.” 








Photometric Work at the Reichsanstalt in 1909. 


The report on the work of the Physical Technical Imperial 
Institute (Reichsanstalt) at Charlottenburg for 1909 states that 
many tests have been made as to the durability of metallic fila- 
ment electric lamps. These lampsat first consumed 1°1 watts per 
hefner mean illuminating power measured at right angles to the axis 
of the lamp, which is equivalent to 1°2 watts per candle. After 
prolonged use, the light of these lamps had fallen off by 20 per cent., 
though in other cases the lamps were burnt out before the falling 
off in light reached this proportion. Tests of inverted gas-lamps 
showed that in the best examples the consumption of gas was 1°2 
litres per hefner mean spherical illuminating power(21°1 candles per 
cubic foot of gasconsumed). Incandescent burners for acetylene, 
in the most favourable cases, showed a consumption of o°2 litre 
of acetylene per hefner mean horizontal illuminating power (127 
candles per cubic foot of acetylene consumed). The report also 
mentions that the Institute has been occupied in the testing of 
all kinds of mantles and lamps for assessing them for the new tax 
on illuminating agents in Germany. It has also been conducting 
negotiations with similar bodies in other countries with a view to 
the establishment of an “ International Unit of Light.” 
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AMMONIA RECOVERY, WITH SPECIAL REFERENCE TO THE APPARATUS EMPLOYED THEREIN. 





By W. H. Jouns, Superintendent of the Saltley Gas-Works, Birmingham. 
[A Paper read before the Midland Junior Gas Engineering Association, Saturday, Nov. 12.] 


The absence from our “ Transactions” of any paper dealing 
with the subject of ammonia recovery, as well as the scarcity of 
such papers read before other Associations, has led me to comply 
with the President’s request to submit to your notice a paper 
which I trust may be of some service to members. At the same 
time, I realize the impossibility of dealing completely with so 
important a subject within the limits of an ordinary paper. 


Ammonia may be obtained from sewage, bones, horn, leather, 
coal, and other substances; it is produced in coke-ovens, pro- 
ducer-gas and blast-furnace plants. But it is the recovery of the 
ammonia that is liberated from the coal in the manufacture of 
coal gas with which we are particularly interested, and to which 
I will therefore confine my attention. 

Ammonia is produced in the destructive distillation of coal by 
the union of the nitrogen with the hydrogen—N + H; = NHsg. 
The average amount evolved may be taken as 1} per cent. by 
volume, or about 480 grains per 100 cubic feet of gas; and by the 
time the gas has reached the outlet of the condensers, it will con- 
tain about 0°70 per cent. by volume or 220 grains per 100 cubic 
feet of gas—the difference being accounted for by its elimination 
in the hydraulic main and its absorption in the condensers and 
cooling mains, by the deposited aqueous vapour previously held 
in suspension in the hotter gases. 

It will therefore be seen that the removal of ammonia com- 
mences as soon as the crude gas enters the hydraulic main from 
the retort, where it comes in contact with the liquor forming the 
seal. Owing to the temperature at this point being fairly high— 
from 140° to 150° Fahr.—not so much ammonia is arrested as 
would be the case if the liquor could be maintained at a lower 
temperature. But by the time the gas enters the washers and 
scrubbers, one-third to half the total ammonia it previously con- 
tained will have been deposited. Mr. Charles Hunt gives the 
following results as work done by the various apparatus :— 

Ammonia removed by condensation . 42°7 per cent. 
= =e in first scrubber , 43°3 a 
- 0 insecond scrubber .. . 14°0 i 

The removal of the ammonia from coal gas depends upon the 
solubility of ammonia in water, which, at 60° Fahr. and 30 inches 
barometer, is capable of absorbing 783 times its own volume of 
ammonia gas—the amount of absorption increasing as the tem- 
perature of the water is lowered, and vice versd. But tempera- 
tures lower than 50° Fahr. should not be worked; otherwise the 
candle power of the gas will be seriously affected. It should, 
however, be noted that the quantity of ammonia which water will 
absorb is not entirely dependent upon the temperature of the 
water, as the solubility takes place directly in proportion to the 
pressure of the ammonia gas. 

If we were dealing with ammonia uncombined with other gases, 
the whole would be absorbed at normal atmospheric temperature 
and pressure, to the extent of over 700 times the volume of water 
employed. But since the gas, as previously pointed out, only 
contains 0°70 per cent. by volume of ammonia at the inlet to 
the washers and scrubbers, very little ammonia is dissolved per 
volume of water, due to the small pressure exerted by the am- 
monia, though when taken up by the former it is retained owing 
to the water being at atmospheric pressure. It will now be seen 
that time-contact between the ammonia and water plays a very 
important part in the process of ammonia recovery, and should 
be taken into account when new plant is being designed. 

Advantage should be taken of the affinity which ammonia has 
for combining with, and neutralizing, the carbon [dioxide (CO.) 
and sulphuretted hydrogen (SH) in the crude gas to form car- 
bonate and sulphide of ammonia respectively ; the latter in turn 
being capable of absorbing some of the carbon bisulphide (CS,), 
all of which operations are to be desired, as the cost of dry purifi- 
cation is thereby reduced in proportion to the amount of the 
impurities (CO., SH2, and CS.) removed in the scrubbers—more 
especially the CO, and the SH,, for CS, at the majority of gas- 
works is not now specially eliminated beyond what is taken out 
in the washers and scrubbers, although it is very desirable to 
keep it below 4o grains per 100 cubic feet. 

The following reactions occur when carbon dioxide and sulphur- 
etted hydrogen combine with ammonia in washers and scrubbers. 
(1) 2NH,HO + H,CO; = (NH,)2CO, + 2H.O 
(2) NH,HO ++ H,CO; = NH,HCO; + H,O 
(3) 2NH,HO+ SH, =(NHJ2S +2H,0 

There is a limit to the amount of work which can be done 
through the agency of the ammonia, since, as already stated, it is 
only present in the gas to the extent of 1°5 per cent. by volume. 
About one-fourth is “fixed” or combined in the ammoniacal 
liquor as ammonium sulphate, ferrocyanide, chloride, thiocya- 
nate, and thiosulphate, which is useless as a purifying agent for 
CO, and SH; Therefore only 1°2 per cent. of NH; by volume 
is left to combine with these two impurities, which are present in 
the gas to the extent of from o’g to 1'5 per cent. of sulphuretted 





hydrogen and from 1 to 2 per cent. of carbon dioxide—quantities 
greatly in.excess of the amount the ammonia will neutralize. 

In order to eliminate from the gas as much as possible of these 
acid impurities by means of ammoniacal liquor, it is necessary that 
the gas should be brought into intimate contact with a strong 
solution of the same; and this can be efficiently carried out in one of 
the various forms of washers—such as the Livesey, Cockey, “ Stan- 
dard,” or Walker washer, in which apparatus the gas is caused to 
pass through a strong solution of ammoniacal liquor by means of a 
number of seals, the depth of which may be adjusted according 
to the make or volume of gas which is to be treated, so that the 
back-pressure at any time does not exceed 3 inches. In the 
washer, the gas is divided up into small streams. The contained 
liquid is consequently agitated by the pressure, and the gas is 
thereby brought into intimate contact with the same. The 
washer was one of the earliest forms of apparatus employed for 
removing ammonia; but owing to ignorance of the principles 
upon which it should work, it was discarded—partly due to the 
great amount of back-pressure thrown in some of the older types, 
and also to the disastrous effect it had upon the candle power 
of the gas, owing to the latter having to force its way through a 
tar-seal. 

In modern works, all tar should be eliminated in the condensers 
or in tar-extracting plants—such as the Pelouze and Audouin, the 
“‘ Cyclone,” or other type of extractor—before it enters the am- 
monia washers, thus leaving the latter free to deal with the am- 
monia, and consequently increase their efficiency. 


An Earty TypE oF WASHER. 


An early type of washer consisted of a cast-iron rectangular 
vessel about 3 ft. 6 in. in depth (the length and breadth of which 
varied according to the required capacity per 24 hours), divided 
into two sections by means of a plate forming a division or false 
bottom, fixed about 6 inches from the cover, and drilled with 
holes about 1 inch diameter, and spaced 3 or 4inches apart. Into 
these holes short pieces of gas tubing were fixed, the lower ends 
of which were sealed in liquor contained in the lower portion 
of the washer; the depth of seal being regulated by means of a 
suitable weir-valve. The gas entered the upper division, passed 
down the 1-inch tubes and through the liquor, agitated the same, 
and then bubbled to the surface. From this point, it travelled 
under the division-plate to the outlet, thus coming in contact 
with the foam that was formed by the gas when bubbling through 
the liquor-seal. 

ANDERSON’S WASHER. 


This consisted of a cast-iron rectangular outer vessel contain- 
ing a number of trays, having on their lower side a series of ser- 
rated bars arranged at right angles to the flow of gas, and which 
were sealed in liquor. The gas, having to pass through the ser- 
rated bars, was divided up into very fine streams; and being con- 
stantly made to dip under the same, it was brought into intimate 
contact with the liquor. This was avery efficient apparatus ; but 


it has given place to newer and cheaper, though not less efficient, 
forms of washers. 


Youna’s WASHER. 


The above washer was designed by the late Mr. Hugh Young, 
and is still doing good work at the Saltley station of the Birming- 
ham Corporation Gas Department. At these works, the washer 
consists of three cast-iron rectangular vessels filled with wooden 
boards, through which the gas is made to pass. Ammoniacal 
liquor is pumped over the top of each vessel, through which 
it descends and then overflows to the liquor-well. These 
washers give no trouble in working, and never get blocked with 
naphthalene, which is no doubt due to the method of liquor 
supply adopted, by which system any deposit is readily and 
quickly washed down to the bottom. ‘They are, however, costly 
to instal, owing to their great height, and occupy more ground 
space than modern types of washers designed for dealing with 
the same quantity of gas. 


Tue LivEsEY WASHER. 


This washer was designed by the late Sir George Livesey, and 
consists of a rectangular cast-iron outer case, the upper portion 
of which forms the inlet-chamber, and is fitted with one or two 
outlets according to its capacity—usually two for washers if 
designed to deal with upwards of 750,000 cubic feet of gas per 
24 hours. To the lower portion of the inlet-chamber, specially 
shaped wrought-iron tubes, having holes 1-2oth of an inch in 
diameter, are fixed; the interior of the tubes being in free com- 
munication at the ends with the outlet-chamber. But the spaces 
between the tubes at the ends are securely closed up. The 
gas has free access from the inlet-chamber to the interme- 


‘diate spaces, passing down, and depressing the liquor until 


the gas escapes through the inclined portion of the perfor- 
ated plate into the first space, which is filled with liquor, up 
through which it bubbles, until it comes in contact with the 
horizontal part of the perforated plate, carrying some of the 
liquor with it to the upper surface of the same. The bubbles of 
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gas pass through this liquor into the tube space above, and con- 
vert the surface into foam, which flows along with the gas into the 
outlet-chamber. The washer is provided with suitable overflow 

ipes, by which the liquor level can be easily adjusted. The inlet 

iquor-supply pipe is fixed in the lower part of the washer. Glass 
windows are fitted in the side plates, to enable the bubbling and 
washing of the gas to be observed. This washer works most 
effectively when it has nearly an inch of liquor above the per- 
forated plate, which gives about 3 inches of pressure. Special 
provision is made in the lowest part of the washer for collecting 
tar, which is separated, and falls by gravity to the bottom; being 
drawn off independently of the liquor once or twice daily. 

This washer has found much favour in gas-works, on account 
of its great efficiency. Its chief advantages may briefly be stated 
thus: The minute subdivision of the gas, twice in contact with 
the liquor. The entire removal of all the tar. The removal of 
large quantities of carbon dioxide and sulphuretted hydrogen. 
Facilities for working up the strength of weak liquor. The small 
amount of attention required. The small ground area occupied. 
The small cost of foundations. It requires no steam or pumps. 
It is automatic. 

The following are the sizes of Livesey washers to deal effi- 
ciently with various quantities of gas per 24 hours. 

Quantity of Gas 


per 24 Hours, Length. Breadth. Depth. 
Cubic Feet. ft. in. ft. in. ft. in. 
100,000 ee I 3 3 8 2 6 
250,000 ee 2 «2 4 0 2 6 
500,000 ee 3 6 5 0 2 6 
750,000 ee 4 0 60 3 0 
1,000,000 es 5 oe 7 6 3 6 
2,000,000 e° Io oO 7 6 3 6 
3,000,000 ee 15 0 7 6 3 6 
4,000,000 oe 20 0 ee 7 6 ie 


CATHELS’ WASHER. 


This arrangement consisted of a series of washers, each com- 
plete in itself, placed one above another, the liquor overflowing 
from the top washer to the second one, and so on in rotation; 
strong liquor meeting the incoming gas at the lower chamber, 
and clean water flowing in at the top. 

CockEy’s WASHER. 


Cockey’s washer in its recent form consists of an upright rect- 
angular cast-iron vessel horizontally partitioned off into three 
or more chambers. The gas enters the apparatus at the bottom, 
and travels upward through a vertical pipe, having a cast-iron 
hood fixed to a horizontal plate over the top. The gas comes 
in contact with the hood, and then travels downward, and passes 
through the liquor, after flowing through the four openings in 
the horizontal plate referred to. Before the gas can free itself 
from the liquor, it is brought into contact with four or five 
serrated edged plates forming part of the horizontal plate, the 
lower ends of which are sealed in liquor. After passing the outer 
serrated plates, the gas bubbles to the surface of the liquor and 
passes to the chamber above, where the same washing process is 
repeated, until at the last chamber the gas leaves the washer 
by means of an outlet-pipe fixed at the top. The chambers are 
arranged and constructed so that, after the ammonia is taken up, 
the liquor is retained in them for a considerable time, and flows 
downward from chamber to chamber. The free or uncombined 
ammonia is thus utilized for arresting the carbon dioxide and 
sulphuretted hydrogen. 

By the adoption of the patent overflows, the seals can be regu- 
lated in each separate chamber from } inch to 2? inches; and 
when once set they remain constant until it is found necessary to 
increase or to decrease the seal. The liquor from each upper 
chamber overflows into the next lower one, and so on from top to 
bottom of the apparatus. There arealsoa series of draw-off taps, 
by which any upper chamber can be entirely emptied into any 
lower one, or drawn away from the apparatus without interfering 
with the passage of the gas. This washer occupies little space, 
requires no motive power, is continuous, reliable in action, and 
will work with a minimum of pressure. 

WALKER’s WASHER. 


This washer is constructed in a similar manner to the Livesey, 
except in one or two details. It is built up of cast-iron plates, 
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usually made rectangular in form, fitted with the usual tar and 
— overflows and seal regulating valves. The gas-inlet pipe 
is brought through the bottom plate of the washer, and the gas 
enters an inlet chamber, from which branch off a number of longi- 
tudinal passages or inverted troughs, closed at the far end, but 
open at the bottom. The lower ends of the inverted troughs are 
slotted with peculiarly shaped slots, which extend from end to 
end; and these are sealed in liquor when the washer is at work. 
The gas passes into the top portion of the troughs above the 
liquor, forces its way through the slots after displacing the liquor, 
and bubbles in small streams to the surface and passes away to 
the outlet. 
KiRKHAM’s “STANDARD” WASHER. 


The patent “ Standard ” washer, as manufactured by Messrs. 
Kirkham, Hulett, and Chandler, consists of a cast-iron vessel fitted 
with horizontal and vertical division plates, and contains a number 
of sheet-iron tubes, having their lower ends fitted with perforated 
inner and outer screens, and their upper ends fitted with machined 
cast-iron rings and wrought-iron lifting handles; the latter being 
provided to facilitate the withdrawal of the tubes. The tubes 
are dropped through faced circular holes, cast in the horizontal 
divisional plate, and secured to the latter by studs. The lower 
ends of the tubes are sealed in ammoniacal Scag and the gas 
is admitted above the division plate, passes down the tubes and 
through the perforations in the inner screen, impinges on the outer 
screen, then passes through the perforations, bubbles through the 
liquor, and passes away to the outlet. This washer has been 
found to do its work very well; and although the perforations in 
the sealed tubes are very small, they are kept perfectly free from 
choking by the bubbling action which takes place. (See fig. 1.) 


IMPROVED “ MuLTIPLE’? AMMONIA WASHER. 


Reference should be made to what is known as the improved 
“Multiple ” ammonia washer recently introduced, and manufac- 
tured by the Western Gas Construction Company, of Fort Wayne, 
U.S.A. (whose English agents are Messrs. W. C. Holmes and Co.). 
This type of washer is very similar to the Livesey; the main 
difference being in the position of the “breaking up” or wash- 
ing perforations in the sealed portion of the horizontal tubes or 
ducts. The washer consists of a cast-iron rectangular outer case, 











Fig. 2. 


to the end plates of which are fixed inverted U tubes, running 
horizontally. To the lower ends of these tubes three perforated 
plates are attached, one above the other. Each plate projects a 
little beyond the one below ; but all are bent to the same angle and 
secured at intervals by bolts to the enlarged ends of the inverted U 
tubes previously referred to. The perforations in the plates de- 
crease in size and increase in number from the bottom plate up- 
wards; the edges of the plates being serrated from end to end. 
(See fig. 2.) 
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Fig. 1.—Patent ‘‘Standard’’ Washer. 
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This appears to be a very cheap washer to construct, since no 
special shaping of the washing plates is necessary, beyond bend- 
ing them to the angle shown in sketch. Without further particu- 
lars as to the working of this form of washer, it would appear that 
when passing the maximum quantity of gas, all would not find its 
way through the perforated holes, but take the easier course and 
pass through the liquor beyond the serrated edges of the plates. 


ao me” 





From this it would seem to be a better plan to arrange the plates 
as shown in fig. 3; thus ensuring all the gas being thoroughly 
subdivided and brought into intimate contact with the washing 
medium. 

OTHER TyPEs OF WASHERS, 


There have been many other types of washers used from time 
to time, including Charles Hunt’s, Good’s, Saville’s, Dempster’s, 
Whimster’s washer and exhauster, &c. Sufficient have been taken, 
however, to show that the aim in all is to divide the gas into small 
streams while in contact with ammoniacal liquor; and their 
efficiency depends entirely upon this, having due regard to the 
amount of back-pressure which such apparatus will throw. 


SCRUBBERS. 


The tower scrubber consists of a cast-iron vessel of considerable 
height—the usual relationship between the height and diameter 
being as 7 is to 1—either rectangular or circular in form (the latter 
shape being preferable), built up in sections and divided into bays. 
At the bottom of each bay a grid or iron shelf is fixed to suitable 
brackets cast on the side plates. The shelves support the wash- 
ing medium, such as coke, drain pipes, wooden blocks, brushwood, 
or boards which are arranged in the scrubber, and over which 
liquor is allowed to flow in a downward direction against the 
upward flow of gas. The object of employing such material for 
filling is to subject the gas to as large an area of wetted surface 
as possible. The most efficient scrubber filling undoubtedly con- 
sists of wooden boards, about 11 inches in depth, 2-inch to 3-inch 
thick, spaced from 3-inch to }-inch apart by distance pieces; the 
whole being made up in the form of a sieve with the boards set 
on edge, and the tiers arranged so that each is set crosswise to 
that immediately below, by which means the gas is very finely 
divided. At the top of the scrubber, an apparatus is arranged 
which distributes liquor or water over the scrubbing material. 
The boards are kept in a very clean condition ; scrubbers so filled 
easily working twice the time any coke-filled scrubber could be 
expected to work. 

The relative areas of wetted surfaces presented to the gas with 
different fillings are given below; the late Sir George Livesey 
being the authority for the same :— 


2 SSS ee age ee - 84 square feet per cubic foot. 
3-inch diameter drain pipes . . 17 e is 
2-inch ” ” ” ’ + 21 ” ” 
Boeaegs. « « « oa i - 


It will thus be seen that board filling presents practically four 
times the area of coke filling, though its first cost is naturally 
higher. But since it can be used over and over again, in the long 
run it is the cheaper, besides being a more efficient material for 
scrubbing purposes. 

Tower scrubbers are usually worked in pairs; the gas passing 
through both in succession. The first scrubber is supplied with 
ammoniacal liquor, and the second, or finishing scrubber with 
clean water. In small works where only one scrubber is em- 
ployed, arrangements are sometimes made for the top half to be 
supplied with water and the lower half with liquor; the gas being 
brought in contact with strong liquor at the bottom and clean 
water at the outlet or top portion—thus combining, as far as may 
be possible, the benefit of a pair of scrubbers. 


SCRUBBER CAPACITIES, 


According to the various authorities given below, the capacity 
of tower scrubbers should be :— 


1.—W. R. Chester (1892), Nottingham: Scrubbers and 
washers, 4°1 cubic feet per 1000 cubic feet maximum 
make per day. Time contact, 6 minutes. 

2.—W. R. Herring (1892), Huddersfield: 9 cubic feet per 
1000 cubic feet maximum make per day. 

3.-—T. Newbigging (1898). 9 cubic feet per 1000 cubic feet 
maximum make per day. 

4.—H. O'Connor (1897). 120 cubic feet per ton of coal car- 
bonized per day (maximum). 

5-—V. Wyatt (1887), London: 100 cubic feet per ton of 
coal carbonized per day (maximum). Time contact, 

15 minutes. 
The tower scrubber possesses the advantage of being of simple 
Construction (though its great height adds to its cost); and 





it requires very little motive power, and this only for the water 
distributors, which should be described before passing along to 
the apparatus which is better adapted for removing the last 
traces of ammonia—namely, the rotary washer-scrubber. 


WATER AND Liguor DISTRIBUTORS. 


In order to ensure thorough distribution over the whole area 
of a scrubber, a good distributor must be arranged. One method 
of supplying a scrubber with liquor or water is that known as 
Gurney’s jet, which consists of a jet under great pressure imping- 
ing on a small plate or disc, which causes the water to spread out 
in a very fine spray. 

Barker’s mill consists of a pipe which passes through the top of 
the scrubber, from which radiating pipes pierced with small holes 
are suspended, and caused to revolve simply by the action of the 
water pressure—similar to an ordinary lawn sprinkler. 

Another arrangement is the well-known tumbler method, which 
consists of a tumbler constructed to hold a certain quantity of 
water or liquor which is supplied from an overhead tank. The 
tumbler is mounted in such a manner that, when filled with the 
liquor, it overbalances and empties its contents through a sealed 
pipe, and then returns to its original position. In some tumbler 
arrangements gear wheels and an index are fixed which register 
the quantity of water used, and also rotate several radial arms by 
means of a pawl and ratchet attachment fixed to the tumbler 
spindle. 

In the Mann and Walker type, as made by Messrs. C. & W. 
Walker, of Donnington, a brushwood wheel is fixed in the top of 
the scrubber, which is caused to revolve by means of bevel wheels 
worked from a vertical shaft attached by means of brackets to 
the outside of the plates forming the scrubber, and worked by a 
small steam-engine fixed at the scrubber base. Water or liquor 
from an overhead tank is supplied through funnels and down- 
pipes and sprayed over the brushwood wheel by means of revolv- 
ing distributors, which work eccentrically, travelling rapidly when 
nearing the centre and slowly when traversing the outer circum- 
ference, consequently causing the liquor or water to be dashed or 
sprayed all over the brushwood. Such an arrangement is at work 
on the 15 feet and 20 feet diameter scrubbers at the Saltley works, 
and, beyond daily regulation of the water flow, require very little 
attention. 

Three distributors are fixed in each of the appliances referred 
to. The liquor overflows at the bottom of the scrubbers through 
the ordinary seal-pot arrangement. If liquor is employed, care 
should be taken to have the overhead liquor tanks perfectly air- 
tight, to prevent loss of ammonia through evaporation and agita- 
tion. The temperatures should be controlled and maintained as 
near as possible at 60° Fahr. Where deep well water is available, 
it is an advantage to use this in the summer months, as its tem- 
perature will, in all probability, be found to be lower than that of 
the town supply (this has been my experience). At the Saltley 
works, well water is employed in the summer on the finishing 
scrubber, and town water in the winter months. Well water 
would be used all the year round for economical reasons. But 
trouble has been experienced with incrustation or precipitation 
owing to the softening action of the ammonia; hence the reason 
for not employing it for longer periods. There is, however, a 
decided advantage in using it in summer, on account of its 
greater power for absorbing ammonia, due to its low temperature. 


Rotary WASHER-SCRUBBERS. 


A very simple and efficient mechanical washer-scrubber was 
that known as the Anderson scrubber, which consisted of a ver- 
tical tower, divided into separate compartments, in each of which 
a drum of whalebone fibre was fitted and revolved by suitable 
gearing. The drums exactly fitted the spaces allotted to them, 
and, when revolved, dipped into the liquor contained in the 
several compartments of the scrubbers, while the gas passed 
through the wetted fibres and escaped from a lower to a higher 
compartment through an uptake fitted to the side plates, where it 
met another brush which revolved in the opposite direction to the 
one in the compartment below. This scrubber was fitted with a 
washer at the base. It was a very simple arrangement, and was 
improved upon by a Mr. Creeke, of Messrs. Henry Balfour and 
Co., of Leven, Fife. 


CREEKE’s ANNULAR BrusH SCRUBBER. 


When first put on the market Creeke’s brush scrubber consisted 
of twoor more steel cylinders with closed ends, placed horizontally 
and arranged one above the other. Each was provided with a 
gas-inlet port at the centre and one end, while, at a lower level, 
and on either side of the inlet, were provided two outlet ports. 
These outlets in the lower cylinder communicated, by means of 
suitable connecting pipes, with the inlet of the cylinder immedi- 
ately above. In each of the cylinders a compound or annu- 
lar brush was fitted, formed with a cast-iron ring at either end and 
secured to a central shaft carried on suitable bearings at the end. 
The rings had two ledges—one at the outer circumference, the 
other at a suitable distance towards the centre—to which wooden 
staves were secured, and which, in turn, carried the fibrous 
scrubbing material; thus forming two cylindrical brushes, one 
inside the other. The annular space between the brushes was in 
direct communication with the inlet port at the end of the con- 
taining cylinder. The other end of the annular space was left 
open; but both ends of the drum on which the inner brush was 
fixed were closed gas-tight. . 

The apparatus operated as follows: From the inlet, the gas 
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passed along through the inner annular space, escaping at the end, 
whence it returned along the surface of the outer brush, through 


the annular space, and down to the outlet-ports, and so was con- | 


ducted to the inlet of the brush immediately above it, where it 
passed along the annular space, and so on over the outer brush 
to the outlets, as before, until finally leaving the scrubber at the 


main outlet. Each cylinder was filled with liquor up to the level | 


of the inlet-mouths of the inner brushes, which acted as overflows, 
allowing it to run in rotation from the top to the bottom brush. 
The brushes revolved in the liquor, and were constantly present- 
ing wetted surfaces to the gas. The foul gas entered the bottom 
of the first cylinder, was met with the strongest liquor and brought 
in contact with clean water at thetop cylinder. In the early type 


described, the brushes were revolved by means of Ley’s patent | 
chain gearing ; and the lower brush made two revolutions toeach | 


revolution of the upper brushes. Since its early days, this scrub- 


ber has been considerably modified ; and in those made to-day, | 
the gas passes up a casing at one end of the vessel, instead of 


through pipes leading from the outlet-ports previously referred to, 
and bevel-gearing has taken the place of the chain-drive. I have 
entered into a rather full description of this apparatus, since it is 
really a modern adaptation of the first rotary washer-scrubber as 
introduced by Mr. George Anderson, and which is still capable of 
doing good work. 

The following shows the results of several tests on a brush- 
scrubber of this description, dealing with 800,000 cubic feet of 
gas per 24 hours, from which it will be seen that strong liquor 
can be produced and the gas entirely freed from ammonia. 


Gallons of Water per Ton of Coal Carbonized. 
12 Galls. 11 Galls. 10 Galls, 
Oz, 


Division. Oz. Oz. 
In washer. 13°8 16'0 18°0\ Percentage efficiency for am- 
ature... . ees 14°o 15°2 monia, sulphuretted hydro- 
be Rea ee 5°4 7°4\ gen, and carbon dioxide 
grd_s,, Be: GO ee 2°2 3°0 not tested; but clean tests 
a ee *: "4 8 with litmus and turmeric 
ey at a ht od — — I papers were obtained. 


Fig. 4 shows one complete cylinder, from which it will be noticed | 


that additional cylinders may be easily added when required. 
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Laycock AND CLAPHAM’s “ EcLipsE”’ WasSHER-SCRUBBER. 


This washer-scrubber is of the horizontal rotary type; the pre- 
vious mechanical washer-scrubbers described being vertical. 
The “ Eclipse” washer-scrubber is made by Messrs. Clapham 
Bros., of Keighley, and consists of a cast-iron vessel with semi- 
circular top, built up in segments; the bottom portion of the 
vessel being divided into internal chambers by cast-iron plates, 


in which cylinders keyed to a steel shaft running from end to end 


of the apparatus revolve. The shaft is carried on bearings fixed 


on each end plate, and by other bearings fixed to the division- 


plates forming the chambers. The outer edges of the cylinders 
are faced and run against similar facings inside the case, which 


| of the machine), bored with a 4-inch hole in the centre. 


washer, while in another type the liquor passes through openings 


in the side plate of the revolving drums, thus ensuring a constant 


wetted washing area being presented to the gas. The weak part 


taking place; and the makers of the “ Eclipse” got over this diffi- 
| culty by fitting a tail-pin to keep the facings of the revolving 
cylinders in contact with the case. The washer may be driven in 
any ordinary way—belt driven or direct driven—but in machines 
of recent make worm-gearing enclosed in a cast-iron box is fitted, 
being direct driven by a specially designed small engine, mounted 
| on the same bedplate. I aminformed that an “ Eclipse” machine 
| has been in constant work since the year 1891, and has not cost 
a penny for repairs, which speaks well for the quality of material 
and workmanship employed. 

I might mention at this point, and to save repetition, that it is 
usual in the rotary types of washer-scrubbers to supply them 
with clean water at the gas-outlet end, which, after entering the 
| washer, overflows from chamber to chamber, gradually getting 

stronger and stronger, and overflows at the end where the gas 
enters the apparatus. These washer-scrubbers are also fitted 
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Fig. 4.—Creeke’s Washer-Scrubber. 


with “ draw-off”’ or sludge cocks, and in some cases with hydro- 
meters under glass cases to enable the strength of the overflow 
liquor to be noted. 


HoLMEs AND Co.’s “ NEw” WASHER-SCRUBBER. 


This is another type of horizontal rotary washer-scrubber, and 
consists of a cylindrical outer case composed of cast-iron plates, 


divided into separate chambers, as in the “Eclipse” washer- | 


scrubber, by means of vertical cast-iron plates; each chamber 
containing ammoniacal liquor as before. Inside, a number of 
} inch wrought-iron plates are ranged, fixed alternately between 
the flanges of the cylinders and to the driving shaft running from 
end to end of the apparatus. This shaft is supported on brackets 
carrying bearings outside each end plate, and by another in the 


centre of the washer-scrubber carried on a cast-iron standard in | 
the older types. But in recent machines an outside bearing is | 


arranged, the washer being made in two halves and connected 
together with a gas connecting-piece. The advantage of the out- 
side bearings will be obvious. Tothe iron plates attached to the 
shaft, and referred to above, circular brushes are fixed, which dip 
into the liquor in the lower portion of the washer and revolve 
with the shaft, and constantly supply freshly wetted surfaces to 
the gas, through which brushwood the gas has to pass before it 
reaches the outlet. These brushes contain an enormous area of 
washing surface, and occupy a very small space. The cost of the 
brushes for renewal is, however, somewhat heavy; but this is of 
small account with so efficient an apparatus (99 per cent. effici- 
ency). The method adopted in this washer-scrubber to prevent 
“ slip ” is to set the brushes to give a 4-inch thrust on each of the 
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division-plates. Between the washing-chambers, in some of the 
designs of this washer-scrubber, are annular spaces, which the 
makers say enable the liquid to be worked up to a greater 
strength. These spaces are known as “still” chambers. 

Messrs. Holmes also make a vertical rotary scrubber-washer 
for works where ground space is a consideration. This is very 
| similar to the Anderson type, and need not take up any more of 
our time. 


WaALKER’s PurRIFYING MACHINE. 


This machine as made by Messrs. C. & W. Walker, Limited, 
of Donnington, differs entirely from all other ammonia washing 
plants. It consists of a rectangular cast-iron vessel and in some 
cases is fitted with a washer of Walker’s design in the lower part. 
This washer has previously been described. Died 

After leaving the washer, the gas enters the “ purifying 
machine” proper, which is built up of six chambers, in which 
movable wooden boxes, or what the makers term “ devices” are 
attached to vertical shafts, connected to rocking beams at the 
top of the machine, which are worked by an outside vertical shaft 
and bevel-gearing, and driven by a small horizonal steam-engine 
usually fixed at the ground level. The gas travels from one 
chamber to another between the constantly wetted boards form- 
ing the devices, which dip into the liquor at one stroke of the 
rocking beam, and on the return stroke are pulled up from the 
same to come into contact with the gas. ’ 

Clean water is admitted at the top of the machine, and flows 
downward from chamber to chamber, finally overflowing as a 
| strong ammoniacal liquor. Such arrangement is adopted when 


prevents slip of gas from one chamber to another, and compels 
the gas to pass through the cylinders, which are filled with wood 
balls about 1} to 2 inches diameter (depending upon the capacity 


These balls are continually wetted with liquor, which is picked 


up from the bottom part of the washer by perforated buckets 
fixed to the peripheries of the revolving chambers in one make of 


about washers of this description is the liability of slip of gas 
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the machine is employed as a finishing washer or scrubber ; but 
when followed by another washing or scrubbing apparatus, liquor 
should be used in place of the water. Such is the arrangement 
at Saltley, where in one section of the works a Walker purifying 
machine, dealing with 5 million cubic feet per day, precedes a 
20 feet diameter tower scrubber, and deals with gas which has 
previously been treated in a Young washer. 

The power required for driving the necessary gearing is small. 
The machine works very efficiently, and requires little attention 
beyond the daily running off of any tar which may have been 
— adjusting the seals, and regulating the water or liquor 
used. 

The whole arrangement of washing devices, gearing, &c., is 
thoroughly illustrated in fig. 5, and calls for no further remarks 
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Fig. 5.—C. and W. Walker’s Patent Purifying Machine. 


here, beyond saying that rope-driving arrangements are shown 
in this case. 


THE WHESSOE RoTAaRY WASHER-SCRUBBER. 


This washer-scrubber consists of a cylindrical outer vessel, 
divided into separate chambers as described in the other rotary 
types, fitted with a horizontal shaft carried in suitable end plates 
and internal bearings; the shaft being fitted with washing devices 
or bundles built up in segmental clusters of sheet steel (or thin 
boards if preferred) and the spaces maintained by wooden 
washers or distance-pieces—the bundles held taut and rigid by 
bolts securing them to the sheet-iron side plates of the wash- 
ing drum. In this washer-scrubber, the end plates are made 
Q shaped, and extend the whole length of the pier. This affords 
great rigidity, and prevents side rock or oscillation, and dispenses 
with cradles. The provision made for the connections might be 
specially mentioned. It consists of a cast-iron box bolted to the 
end plate, through which the driving shaft passes, suitably carried 
in a stuffing-box. The side, top, and bottom plates of the 
“universal connection box” referred to are cast with holes, so 
that the connections may be made in any of these positions; 
blank flanges being provided for the remaining plates. This isa 
great convenience and does away with bends, which are liable to 
become choked with naphthalene. The connections may, how- 
ever, be arranged without the universal connection box. 

A recent Whessoe improvement consists of a central driving 
arrangement of spur-gearing direct driven; all bearings being in 
sight, and the washer-scrubber compartments arranged on the 
twin method—namely, isolated, and connected with gas-way 
connecting pipes. The advantages claimed for this method 
of driving are: (1) Reduced cost of shaft—being central driven, is 
subjected to less tension, and therefore can be of smaller dia- 
meter. (2) Central instead of end strain. (3) Liability of break- 
down reduced by 50 per cent. (4) Cost of repairs reduced by 
50 per cent. (5) One half of the machine available for work while 





the other half is under repair, if connections are so arranged. 
(6) Exposed bearings. 


KIRKHAM’s “ STANDARD” WASHER-SCRUBBER. 


The earlier make of this type of machine consisted of a Q 
shaped cast-iron tank containing several water compartments, in 
each of which metal discs were caused to revolve. The discs were 
made up to about sixty in number in each compartment, fitted 
together in the form of a sheaf. The surfaces of the discs were 
indented to a depth of an eighth of an inch, in order to present 
roughened surfaces to the gas and keep the discs apart, or, in 
other words, to act as distance-pieces. Each sheaf of discs was 
suspended from a central shaft supported in the usual manner, the 
lower portion being immersed in the liquor, the remainder of the 
apparatus being practically as it is known at the present time. 
After some little time, the metal discs were discarded and wooden 
bundles substituted; the efficiency of the machine being con- 
siderably increased. The chief advantages claimed for the new 
arrangement were: (1) The driving shaft of the washer-scrubber 
greatly relieved of weight. (2) Less wear and tear. (3) Smaller 
driving power required. (4) Washing surfaces kept cleaner and 
free from deposit. 

The improved “ Standard” washer-scrubber as manufactured 
to-day is much in advance of the older machine; many impor- 
tant improvements having recently been introduced. It consists 
of a cylindrical horizontal vessel divided into compartments 
by vertical division plates, having circular openings in the centre 
through which the gas passes from one compartment to another, 
after being washed or scrubbed by the revolving wooden bundles 
referred to above. The scrubbing bundles consist of wooden 
boards }-inch thick, spaced about -3;-inch apart by distance-pieces 
attached to a light wrought-iron frame ; the whole being secured 
to the shaft by a key driven in a cast-iron collar. 

The effectiveness of this washer-scrubber depends to a great 
extent upon the faced joints between the revolving collars and the 
division plates. The recent machines are made in two halves, 
connected by a gas connecting main. All bearings are arranged 
for easy access; and the washing bundles may be obtained in 
different patterns to suit all conditions of working. One arrange- 
ment, which is recommended, isin the form of corrugated wrought- 
iron sheets, the corrugations of alternate sheets crossing each 
other. This arrangement provides the maximum amount of wash- 
ing surface for “bundle” washers. The gas is very thoroughly 
split up, it zig-zags between the corrugations, and the water is 
thoroughly distributed. 

Another important improvement is to be found in the driving 
arrangement; the engine being bolted to the end plate of the 
washer-scrubber, directly coupled by means of a worm and worm- 
wheel to the washer shaft. With this method of driving, ground 
space and cost of engine foundations are saved; also silent run- 
ning is ensured. I had experience with one of the first washer- 
scrubbers of this new design which was erected at Bath, where it 
is used as a finishing scrubber, dealing with 3 million cubic feet 
of gas per twenty-four hours, after it has passed through three 
vertical or tower scrubbers. It is worked at the “ maximum 
make” period ; the connections being so arranged as to enable the 
gas to be put through a Cockey washer during the “minimum 
make ” period, and so allow first one and then the other to be let- 
down for cleaning, which process enables all washers, scrubbers, 
or washer-scrubbers to be maintained in a thoroughly efficient 
manner. This is of the utmost importance if every advantage 
is to be taken in the recovery of ammonia to swell the revenue 
account by this bye-product. A study of the workings of the 
various gas undertakings shows a very considerable difference in 
the returns for ammonia in the form of ammoniacal liquor, 
concentrated ammoniacal liquor, or sulphate of ammonia—the 
three principal forms into which the ammonia is converted in 
gas-works. 

Some undertakings only receive 2d. and even less for ammonia 
products per 1000 cubic feet of gas sold, while others obtain 
nearly 4d., showing the necessity for some levelling-up. There are, 
of course, matters which enter into the great difference in the re- 
turns shown—such as the amount of ammonia evolved from various 
kinds of coal carbonized, wages paid for labour in the different 
districts (which varies considerably), and also the strength to 
which the liquor is worked up. It should here be stated that the 
receipts from ammonia products, as well as those for other resi- 
duals, in undertakings manufacturing water gas are obviously 
lower per 1000 cubic feet of gas sold than in those manufacturing 
Coal gas only, and are therefore not comparable; but the figures 
quoted above apply to works manufacturing coal gas only. 


CHANDLER’S DouBLE-ACTION ROTARY WASHER-SCRUBBER. 


Another, and recently patented, apparatus is that known as 
S. B. Chandler’s double-action rotary washer-scrubber. This is 
very similar to other rotary machines. The principal difference 
is in the washing bundles, which, in this case, consist of several 
thin iron plates punched all over with small holes; the edges 
being left in a ragged condition. The plates are bolted together 
with distance-pieces between them in the usual manner. The 
holes are punched in the plates on the “ hit-and-miss” principle ; 
alternate plates having the perforations in the same position. 
By this means, the gas is made to pass through the bundles in a 
more or less zig-zag course, and is brought in contact with a very 
great area of wetted surface. The idea is a good one; but I am 
under the impression that such bundles would quickly make-up 
with naphthalene, and be rather difficult to clear excepting by 
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excessive steaming. This is to be avoided, since ammonia would 
be liberated and driven forward. 


I have now dealt with all the well-known and tried types of 
washers, scrubbers, and washer-scrubbers; but this paper would 
not be complete if reference were not made to new appliances 
from which much is expected in the future, both as regards first 
cost and working efficiency. 

CENTRIFUGAL AND OTHER TyPES OF WASHERS AND SCRUBBERS. 


There yet remain four other washers or scrubbers to which 
reference must be made—namely, the Feld vertical centrifugal, 
the Kirkham vertical centrifugal, the Liversedge centrifugal, and 
Burstall’s gas-washer, which will be taken in the order named. 

FELp’s CENTRIFUGAL WASHER. 

This washer is different in every respect from those previously 
described, and is the invention of a German chemist—Dr. Feld. 
It is manufactured by Messrs. R. & J. Dempster, Limited. 

The details of the design and arrangement of the apparatus are 
shown in the drawing,* from which it will be seen that it is of the 
vertical type, made up of a number of cast-iron chambers or sec- 
tions of similar construction, cylindrical in form, each fixed one 
above the other, the number of chambers varying according to 
the required washing capacity. A central shaft is fitted vertically, 
working in roller bearings, and supported at the bottom of the 
washer by suitable cast-iron brackets, driven by bevel wheels 
keyed to the lower end and toa horizontal driving shaft, as shown, 
or by fast-and-loose pulleys. In fact, any ordinary arrangement 
of drive may be employed. The power required for driving is 
very small—a washer capable of dealing with 1 million cubic feet 
of gas per 24 hours only requiring a 2-H.P. engine. To the central 
shaft sets of cones are keyed, each set consisting of six to twelve 
plates placed one inside the other—one set to each chamber or 
section. The lower ends of the cones dip into the dish-shaped 
casting containing the washing fluid-water or ammoniacal liquor. 
In the latest design, only four cones make up aset; the outer one 
being slotted and somewhat deeper than the others, by which a 
better spray is obtained. Four or more openings are arranged 
in the dish-shaped liquor containers, through which the gas may 
pass upward from chamber to chamber against the downward 
flow of excess liquor on its way to the outlet. 

When the washer is in action, the central shaft, with the 
attached sets of cones, driven at the rate of 120 revolutions per 
minute, causes the liquor to be drawn up on the inside of the 
cones from the liquor containers, and thrown off at a tangent at 
the upper edges with great velocity across the gas-ways and 
against the chamber walls in the form of a thin spray or sheet of 
liquor ; and it is through this that the gas has to pass, and by this 
it is washed. It will be seen that the gas and water are brought 
into contact with each other in such a way that very thorough 
washing is ensured, not merely by bringing the gas in contact 
with wetted areas as in the horizontal rotary type of washer, 
but by actually passing the gas through a thin sheet of water or 
liquor; and this is done without an increase of back-pressure— 
certainly not more than 3-inch. A baffle or screening plate is 
fixed in the top of the washer to prevent the spray being carried 
over ; thus allowing the gas to pass away in a dry state. 

The advantages claimed for this new washer are set out by 
the patentee as follows: (1) Most intimate mixture of gas and 
washing liquid. (2) Highest possible efficiency, owing to ex- 
ceedingly fine diffusion of washing liquid due to centrifugal force. 
(3) Throws practically no back-pressure. (4) Lowest volume of 
washing medium required. (5) Concentrated liquors are ob- 
tained. (6) No clogging, even when working with muddy solu- 
tions. (7) Simple operation. (8) Small power required to drive. 
(9) Small space required. (10) Can be constructed of practically 
any capacity. Itisvery compact. Therefore its first cost is low 
compared with other forms of scrubbers. 

The dimensions of a washer designed to deal with 7 million 
cubic feet of gas per twenty-four hours in six chambers are only 


26 ft. 14 in. high by 6 ft. 3 in. diameter. Such a washer is in use - 


at Saltley, and has been running for two years; the cost of re- 
pairs being nil. The washer is employed for the extraction of 
cyanogen ; but tests have been made to obtain its efficiency for 
ammonia extraction, which comes out at 99 per cent., making a 
6 oz. liquor. No doubt much better results could have been 
obtained if arrangements had existed for pumping the liquor over 
and over in the lower divisions, and admitting fresh water to the 
top or finishing position, or if two washers had been worked in 
series to produce a stronger liquor. This, however, was not 
possible. But I think the tests will prove the efficiency of the 
washer, which no doubt has a great future before it, and may 
possibly revolutionize the existing methods of gas purification 
and bye-products recovery. In fact,a plant on the Feld principle 
has already been put to work at the East Hull Gas-Works for the 
extraction of sulphuretted hydrogen from coal gas; the active 
agent employed in the washers being zinc thiosulphate solution, 
which is made in the first instance by the action of sulphur 
dioxide on zinc sulphide formed from zinc oxide and sulphuretted 
hydrogen. Two Feld washers are used in this system, and the 
reactions which take place are as follows :— 
2ZnS + 3 SO. = 2ZnS,O; + S 
2ZnS, O, + 6H.S = 2ZnS + 6H,O + 8S. 
Even further advance is proposed; Dr. Feld being at present 





* This is similar to those given in the ‘‘ JOURNAL"’ in 1908—-see numbers 
for July 21, p. 161, and July 28, p. 228. 





engaged in perfecting a process by which ammonia is to be re- 
moved from gases and converted into ammonium sulphate simul- 
taneously with the removal of sulphuretted hydrogen. If this 
is found to be an efficient system, the days of the dry purifier 
will beshort. Ammoniaand sulphuretted hydrogen, the only im- 
purities (not including naphthalene) which have to be eliminated 
(since the disappearance of the sulphur clauses), will then be 
dealt with in the same plant, the advantages of which will be 
obvious. These matters have been mentioned to show the 
possibilities of the Feld washer; but further cannot be said at 
present as no working results are available. 


K1IRKHAM’s “ STANDARD ” CENTRIFUGAL WASHER. 


This machine is very similar in its action to the Feld washer 
described above. It consists of a vertical cylindrical cast-iron 
vessel divided into a number of chambers, fitted with a central 
vertical shaft to which are attached spraying devices for lifting 
and spraying the ammoniacal liquor or water used as a washing 
medium; bringing it into intimate contact with the gas. The 
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Fig. 6.—Patent ‘‘Standard’’ Centrifugal Washer. 


devices consist of specially-designed trays having perforated 
rims and bent tubes (usually four in number) depending from their 
undersides. The trays are made in halves to facilitate taking 
apart for cleaning if found necessary (see fig. 6). 

The shaft and trays are revolved at a speed of 100 to 150 revo- 
lutions per minute, according to the diameter of the apparatus. 
As the devices revolve, the liquor is picked up by the bent tubes. 
carried into the trays and through the perforated rims, across the 
gas space to the plates forming the shell of the washer, rebounding 
and falling to the liquor container, from which it overflows finally 
leaving the apparatus at the bottom chamber. The gas ente-s at 
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the base and flows upwards from chamber to chamber through 
the central openings and through the spray, finally leaving at 
the top. The liquor is admitted at the top and flows downward 
through the central openings. 

It is a very simple washer, requires little or no attention, the 
driving power necessary is small, its first cost is low compared 
with ordinary scrubbers, and a great saving in ground space can 
be effected by its adoption. A washer designed to deal with 500,000 
cubic feet of gas per twenty-four hours, working at the Hitchin 
Gas-Works, is only 3 feet in diameter by 17 feet high over all. 


BuRSTALL’s WASHER. 


This apparatus, which is a recent invention of Professor Bur- 
stall, of the Birmingham University, and which I was recently 
kindly allowed to inspect, is of very simple construction, very 
compact, and surprisingly small for dealing with any given quan- 
tity of gas per hour. The washer is mechanical, and consists of 
a cylindrical: outer case fitted with a horizontal central driving 
shaft to which perforated plates are attached, and which are 
revolved at about fifty revolutions per minute. The end plates 
are fitted with the usual inlet and outlet pipes for gas and liquor. 
The perforations in alternate plates are arranged at the centre 
and at the periphery respectively, and about 4-inch clearance is 
allowed between the edges of the plates and the casing of the 
washer. The seal is secured by the centrifugal action of the 
revolving plates on the liquor contained in the washer ; and slip 
of gas is rendered impossible. From the inlet the gas is made 
to pass through the washer in zig-zag fashion, flowing through a 
central perforation in one plate, then rising to the top portion to 
pass through another opening in the next plate, to again descend 
and rise between the plates until the outlet is reached—being 
brought into contact with wetted surfaces and consequently 
cooled and washed. 

Professor Burstall explains that, when washing ammonia from 
coal gas, it would be advisable to employ two such washers in 
series, and utilize them not only for washing but also for conden- 
sing purposes. The gas at the outlet of the first washer would 
probably be reduced to about 80° Fahr., and to 60° Fahr. in the 
second one, The liquor leaving No. 2 washer would flow into a 
bosh, from which it would be pumped and circulated through 
No. t washer, and the hot liquor from No. 1 pumped into an 
atmospheric condenser, from which it would flow to No. 2 washer, 
until it attained any predetermined strength, when it would be 
run off to the storage well and a supply of clean water admitted 
to take its place. 

A washer to deal with 30,000 cubic feet of gas per hour would 
have the following dimensions: 3 ft. 6 in. diameter by 3 ft. 6 in. 
long, ~ about 5 feet long including bearings and supporting 
standards, 


BursTAL_’s “Static” WaAsHER (Non-MECHANICAL). 


Professor Burstall has now invented a non-mechanical washer, 
designed in the first case to cool the gas and recover the tar. 
With some slight modification, this has been récently installed 
in a gas-works to recover ammonia. The washer consists of a 
rectangular steel tank, fitted with a dished bottom and supported 
upon a light framework, as shown in fig. 7. The gas inlet 
and outlet connections are arranged in the end plates, and the 
overflow liquor taken from the deeper end of the washer. The 
washer is 3 ft. 4 in. deep at one end and 3 ft. 7 in. deep at the 
other, to which end the tar flows, and from which it is drawn off. 
Under the top cover plate, and spanning across the washer, 
a number of {j-inch by 43-inch inverted steel channels are 
supported by the side plates, as shown in the enlarged cross 
section. Into the channels wires are cast (the wires are placed 
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into position in the channels before the latter are fixed and molten 
lead run in) and the channels closed in between the wires, as 
shown in dotted lines on the drawing. The number of wires 
in each channel or section number 58 and 59 alternately, and are 
arranged in the sections so that those in one section come oppo- 
site spaces in the next section (see detail). The number of sec- 
tions in the wasber shown, which has been designed to deal with 
50,000 cubic feet per hour, is 117. 

Around the top of the washer water-supply pipes are fitted, 
whence several branches are taken and carried internally across 
the washer. Holes, +; inch in diameter by + inch pitch, are 
pierced in the cross water-tubes in the positions shown ; and as 
the water is supplied at a fair pressure, jets of water are caused 
to impinge upon the wires, and form thin sheets, through which 
the gas is made to pass, and is also brought into contact with 
the large number of wetted wires (about 6780) contained in the 
washer. When used for ammonia recovery, the apparatus is 
divided into a number of separate compartments connected by 
gas-passages, and the liquor is caused to pass from one to the 
other, by means of a small pump, becoming stronger in ammonia 
as it passes through the washer. 

I have no figures as to the efficiency of this apparatus; but by 
the time this paper is read, perhaps Professor Burstall may be 
able to supply the same. The advantages claimed for this 
washer are: (1) It has no moving parts. (2) Itis very compact. 
(3) It does not clog with tar. 

The illustration shows a washer designed to extract tar; but 
it will serve to show the general arrangement of the ammonia 
washer. 


BuURKHEISER’S WASHING PROCESS. 


I would like to draw your attention toa recently patented pro- 
cess which appears to me to havea great future before it, I refer 
to Burkheiser’s process for purifying and washing gases, in which 
it is intended to (1) absorb sulphuretted hydrogen by means of 
ferric hydrate; (2) revivify the fouled material and form sulphur 
dioxide ; (3) form ammonium bisulphite from the sulphur dioxide 
and a solution of ammonium sulphite; (4) form ammonium sul- 
phite by the taking up of ammonia by the solution of ammonium 
bisulphite; (5) the oxidation of the ammonium sulphite to ammo- 
nium sulphate. Further particulars cannot be given here; buta 
full description of this important process may be found in a recent 
issue of the “ JouRNAL oF Gas LiGcHTING,” to which I would draw 
your attention.* 

Weekly tests on the outlet of the finishing scrubbers should be 
taken for the amount of ammonia passing in grains per 100 cubic 
feet of gas, and the amount calculated as so much 10-oz. liquor 
lost, to enable comparisons to be made of the working over any 
extended period. This method is to be preferred to that which 
simply shows the ammonia which is not eliminated ; for this does 
not take into account the quantity of gas dealt with, and therefore 
the quantity of ammonia lost for comparative purposes. 


The calculation is made as follows: 
Make of gas for week 
100 
total grains of NHs lost. 
Total grains of NH; lost 


‘ 7522 (grains NH, in 1 gallon of 10 oz. liquor) _ 
quantity of 10-oz. liquor lost in gallons. 


x loss of NH; in grains = 








The recovery of ammonia and its conversion into ammonium 
sulphate in the same apparatus appears to me to be the next 





* See “ JOURNAL” for Oct. 4, Ig10 (p. 23). 
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advance in gas-works economies, by which a saving of as much 
as {2 per ton of sulphate made should be obtained, thus— 


. ae ee 





"Ser ee #0 10 oO 
Manufacturing wages °o 60 
Stores (manufacture) © 0 3 
Stores (repairs) 012 0 
Wages (repairs) . °7 0 

£t 35.3 


To this must be added the saving in interest and redemption on 
the lower capital expenditure on plant; making roughly a saving 
of £2 per ton of sulphate produced. This is practically a 50 per 
cent. lower producing cost than is obtained with the most efficient 
sulphate plants at the present time, 





BRICK, CONCRETE, AND STEEL 
TANKS FOR GASHOLDERS. 


By HERBERT W. ALRICH. 
[A Paper presented to the American Gas Institute, October, 1910.] 
(Concluded from p. 403.) ‘ 
It is interesting to observe that the investigators have confined 
their attention to the security of the tank against being overturned 


bodily. As a matter of fact, this does not concern ns at all, and 
is impossible under operating conditions. The actual task is to 
build a water-tight tank, and no peril of collapse confronts us. 
Retaining walls of the usual proportions, resting upon earth, are 
generally found to lean outward in attaining their maximum 
stability. With other than very firm soil formations, this leaning 
must occur if the wall is to develop its maximum resistance. 
Hence if a tank be assumed to consist of a series of retaining 
walls, it is evident that the elements could lean outward and be 
stable, but the tank would not be tight. As long as the tensional 
resistance in the masonry bond between the elements prevents 
leaning, there can be no retaining wall action. When this ten- 
sional resistance has been overcome, the elements will be stable, 
but the useful career of the tank has ended. 

In providing external assistance for the masonry, the first resort 
is naturally to the surrounding earth. The particular assistance 
required is that which will prevent the wall from cracking. The 
extent to which such assistance may be derived from the backing 
is obviously dependent upon the character of the formation. All 
geological formations lie between two extremes of condition— 
fluid and monolithic. The vertical pressure against a horizontal 
plane at a given depth below the surface of a column of fluid is 
equal to the weight of the fluid above that plane. The horizontal 
pressure against a vertical plane of unit area at the same depth 
as before is likewise equal to the weight of fluid above. If the 
position of the vertical plane remains unchanged, the pressure 
against it will also remain unchanged. This is the condition of 
passive pressure. If the plane recedes, the fluid will follow; and 
pressure against the plane will continue. This property of follow- 
ing a yielding resistance is active pressure. If the plane be 
advanced towards the fluid, the pressure against it will still con- 
tinue—this being the condition of bearing pressure. 

The vertical pressure against a horizontal plane at a given 
depth below the top of a mass of rock is equal to the weight of the 
rock above ; but because of the relative incompressibility and in- 
elasticity of stone, there is neither active nor passive pressure 
against avertical plane. Hence, the only pressure rock can exert 
against a vertical plane is the bearing pressure developed by 
advancing the plane against the rock. 

The behaviour of all earth formations lies between that of fluids 
and that of rock. While the behaviour of any particular ground 
cannot be foretold with much accuracy, it is somewhat consistent 
with the extent to which the physical condition approaches one 
limit or the other. If a masonry tank be surrounded by earth in 
a plastic condition, the internal hydrostatic pressure will be 
largely balanced by the active external pressure ; and the expan- 
sion of the tank’s diameter will be reduced below that where crack- 
ing would occur. If the tank be built in an excavation in rock, the 
backfill may be so puddled as to transmit the internal hydro- 
static pressure directly to the rock. In this case, also, no crack- 
ing would be apprehended. If, however, the earth surrounding 
the tank be somewhat firm in character or consist of damp sand 
or an elastic clay, it will probably be capable of exerting little 
passive pressure and no active pressure. With such formations, 
it will not avail to build up a thrust by compacting the backfill 
around the tank, as any such pressure in excess of that of which 
the earth behind the backfill is inherently capable, is artificial and 
cannot continue to exist. 

It is doubtless a fact that active pressure exists in some of these 
formations before they are disturbed; but during the work of 
excavating, the equilibrium that had existed in the mass of earth 
behind the face of the excavation is destroyed by the loss of 
those components contributed by the earth that has been re- 
moved. If the face of the excavation then comes to a condition 
of repose at a slope inclined but little from the vertical, or 
requiring little assistance to remain so, the forces that had com- 
posed the active pressure have become adjusted to a new condi- 
tion of equilibrium in which the earth does not tend to push out- 
ward and exert a thrust against the tank wall when built. 








With such formations, then, the extent to which they can assist 
the tank is measured by the amount of horizontally applied pres- 
sure the earth is able to withstand without compressing enough to 
permit the tank to expand up to the cracking point. Further, if 
the tank surrounded by earth incapable of exerting active pres- 
sure be other than truly cylindrical when filled with water, the 
wall will be drawn away from the earth at the ends of the greater 
diameter, and thereby cracking will be induced at the ends of the 
lesser diameter. 

It thus appears that some formations sufficiently firm to be 
conveniently excavated are very unsuitable for enclosing a brick 
tank. The best site for such a tank is doubtless one where the 
formation consists of either hardpan or stiff clay. The expense 
of excavating eliminates rock from consideration. While saturated 
ground is capable of greatly assisting the masonry, the excavation 
is expensive, and the gelatinous condition of the soil makes 
probable the transmission of distant shocks. 

It commonly occurs that brick tanks are cracked by the driving 
of piles near by; but the writer has direct knowledge of two 
having been damaged by the use of explosives in removing an 
obstruction from a river two blocks away. 

It is now material to discover, in exact terms, just what assist- 
ance the tank wall shown in fig. 4 (ante, p. 402) requires of the 
earth. The ring tension S at a depth of 30 feet has been com- 
puted as 14,450lbs. Ifthe unit stress in the brickwork be limited 
to 70 lbs., there will be a factor of safety against cracking (the 
only form of failure that concerns us) of about 3. The propor- 
tion of the internal pressure thus resisted by the masonry P’ may 
be deduced from the following equation : 

i190 Sal - SRR... 
b 6 S “rai 40°7 per cent. 
12T 

The increment of increase in the radius of the tank d,, due to 
the circumferential stretching of the wall under a unit stress of 


U 
ssictieilies ta X 203 X'So 80,640. 
2 2E E 
As has been stated, investigation has failed to determine any 
satisfactory value for E—the modulus of elasticity of brickwork. 
However, it is logical to assume this modulus as not varying 
materially from that of the cement mortar, which modulus bas 
been found to lie between the limits of 500,000 lbs. and 1,500,000 
Ibs. If we assume the average of these values, and solve the 


equation d, = “— 


70 Ibs., is d, = 


there results o'0806 inch as the amount 


the brick wall at a depth of 30 feet advances outward in per- 
forming its share of the work. 

The outward pressure of the water on one square foot of wall at 
a depth of 30 feet is 30 X 62°5 = 1875 lbs., of which 100 — 40°7, or 
59°3 per cent., must be resisted by the earth. Hence, we may con- 
clude that, in the absence of either active or passive pressures, the 
tank will be secure against cracking if the earth-backing be 
capable of developing a resistance of 0°593 X 1875 = 1110 lbs. per 
square foot while compressing not more than 5-64th inch. It is 
difficult to believe that such a condition has been frequently 
realized. The practice of reinforcing brick tanks by steel bands 
would indicate that the builders of tanks have not found the 
earth backing a very dependable assistance. 

Of the six masonry tanks approximating 185 feet in diameter 
observed by the writer, three are reinforced with steel bands. 
These bands are all § inch thick and about 5 feet wide. In 
apparent compliance with Arson’s theory, these bands were placed 
just below the second offset from the top of the wall. It is a fact 
of much significance that, though these tanks rest on bed rock 
and are surrounded by very firm ground, one of them has cracked 
below the band. 

In designing these tanks, it was doubtless assumed that there 
would be imposed upon the band a tension approaching the 
maximum ale stress on the metal. As a matter of fact, such 
a result could only be attained by cracking the masonry. Assuming 
the unit tension in the brickwork to be limited to 70 lbs., and the 
modulus of elasticity to be 1,000,000 lbs., the maximum stress 
possible in the steel may be deduced from the relation of the 
modulus of elasticity of brickwork to that of steel. The accepted 
value of E for steel is 29,000,000 Ibs. Applying these values, 
the unit tension developed in the steel under the conditions 


2 With the 

1,000,000 
brick stressed-up to the breaking point, the unit tension in the 
steel would be only about 6000 lbs. 

With average unit stresses of 2030 Ibs. in the steel and 70 lbs. 
in the brickwork, the band will co-operate with a ring of masonry 
7 ft. 1 in. in height in resisting the hydrostatic pressure included 
between the planes coinciding with the top and bottom of the 
masonry ring, as shown by fig. 8; the highly-stressed lower courses 
of brickwork receiving no assistance whatever from the band. 
The total tension in the ring and band developed by the internal 
pressure is 400,000 lbs. With a joint efficiency of 80 per cent., 
the band would be capable of resisting the entire tension while 
under a unit stress of only 13,500 Ibs. 

Though we assume any other possible stress for the masonry, 
and any other probable elastic relation between it and the steel, 


assumed would be X 70 = 2030 lbs. 
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or any other vertical position for the band, similar results will 
follow, and we shall find that whatever tensile resistance can be 
developed by the combination of brick and steel can be secured 
from the steel alone. Hence, if the brick tank here discussed 
were reinforced with steel bands properly proportioned to keep 
the unit stress in the masonry below 100 lbs., it would require 
as much metal as a steel tank. 





4-0 





7-0"- 


Fig. 8. 


An established feature of modern engineering is the preference, 
in planning large structures, for those designs and types in which 
the expectation of security is based upon faith rather than hope. 
This may also be stated by saying that engineers avoid those 
designs in which the stress conditions resulting from the system 
of loading governing the design are either materially uncertain 
or not susceptible of determination. The most frequent occasion 
in gas engineering for applying this criterion is in the designing 
of holders. If the criterion should be applied even in moderation 
to tank design, but few brick tanks would ever be built. 

The writer has observed lay formations of such stability that 
they could not be excavated by ordinary methods. These deposits 
were being quarried for use inthe ceramic arts. If such a forma- 
tion should be found upon a site selected for a gasholder, a strong 
and inexpensive tank could be constructed by:merely lining a cir- 
cular excavation with a thin brick wall constructed with suitable 
piers for supporting the guide-framing. The cost of the tank 
would be largely detrayed by the sale of the clay. Such were the 
circumstances at Manchester; the clay having been made into a 
high-class brick at the site. In view of the facts, it is strange that 
the designers exerted themselves to devise a fictitious resistance 
for a wall palpably incapable of taking even a fifth part of the in- 
ternal pressure. 

The writer has knowledge of an engineering work where the 
test borings disclosed a subsoil of hardpan possessing such stabi- 
lity that the contractors bidding on the work were advised to esti- 
mate the excavation as being in rock.” If such a formation as this 
should be encountered in locating a holder, a tank economical and 
strong could be built as before, by merely lining the excavation 
and providing piers for supporting the guide-framing. 

For a tank to be so constructed, it would be necessary that the 
formation of clay or hardpan should extend considerably beyond 
the tank area; and evidently any disturbance of the adjacent 
ground would be a serious matter. 

The idea seems to be prevalent that the first cost of brick tanks 
is in general less than that of steel tanks. It is the writer’s belief 
that a brick tank can cost less than a steel tank only when the 
work begins with favourable conditions, and is accompanied by 
them as it proceeds. If the conditions require much sheet-piling 
and pumping, the cost of a steel tank is certain to be exceeded. 

While plain concrete tanks were built more than thirty years 
ago, reinforced concrete tanks have only appeared in the last 
decade. These reinforced tanks represent three different types 
of construction— 


1. Tanks with plain annular walls; the concrete being assumed 
to participate in the work of resistance. 

2. Tanks with relatively thin walls, provided with outstanding 
piers for supporting the guide-framing; the steel rein- 
forcement being assumed to take all the tension. 

3. Tanks similar to No. 2, but with relatively thinner walls 
belted with hoops of reinforced concrete; the steel being 
assumed to take all of the tension, as before. 


There are two other types for which the writer has seen designs, 
but has no information as to their having been built. One of 
these types is designed with a wall similar to the familiar retain- 
ing wall with counterforts. In the other type, the wall consisted 
of a ring of arches in a vertical plane, sprung between buttresses 
that were assumed to receive the outward thrust of the arches 
and hold them in together against the hydrostatic pressure. In 
neither case was the wall as designed capable of offering much 
resistance to tension. Hence, unless a tank built from either 





design rested upon solid rock or was surrounded by a very firm 
earth formation, it would certainly crack; for absence of circum- 
ferential tension would require the counterforts or buttresses to 
be absolutely unyielding. If they were not thus rigid, their out- 
ward movement would be necessarily accompanied by an increase 
in circumference; and any such increase means tension. If the 
wall were surrounded by a formation of firm clay or hardpan, the 
backing would probably be capable of withstanding the entire 
outward pressure with less compression than would cause the 
concrete to crack; but the buttresses or counterforts would be 
useless, and would contribute nothing whatever to the strength of 
the tank. 

At the time the two 300-feet tanks at Astoria were being designed, 
Mr. Bradley and Mr. Bruce made an exhaustive investigation into 
the question of concrete tank construction. The writer was em- 
ployed upon the work as draughtsman and computer. There 
being practically no precedent to consider, various types of 
construction were devised, then analyzed and compared. The 
conclusion was finally reached that the concrete tank most easily 
and quickly constructed, at the least cost, and in service the most 
reliable, was the type already described as No.1. The experience 
accrued during the construction of the two tanks at Astoria and 
the tank 189 feet in diameter built for the Central Union Gas 
Company fully justifies the conclusion that this type No. 1 is 
preferable to any other design of concrete tank. 

The disadvantages common to both types Nos. 2 and 3 are too 
obvious to require much discussion. If all the tension is to be 
taken by the reinforcement, then evidently the quantity of steel 
in the hoops and vertical bars will exceed that sufficient for the 
shell of an ordinary steel tank. To whatever extent reinforce- 
ment in place may cost less than the equivalent plate work, the 
economy is more than offset by the cost of the concrete. The 
writer believes it has been fully demonstrated that, while the cost 
of any type of concrete tank must exceed the cost of an equiva- 
lent steel tank, the cost of types Nos. 2 and 3 is prohibitive. 

The structural objections to types Nos. 2 and 3 are, first, the care 
required to properly locate the reinforcement and secure it against 
displacement; and, second, the great difficulty of reducing the 
concrete to a compact mass when its flow is obstructed by the 
mesh of the reinforcement. Yet whatever strength such a tank 
can possess is measured directly by the extent to which both these 
requirements have been accomplished. The design of a tank of 
type No. 3, which was built in 1908, called for a circumferential 
reinforcement of ? inch bars spaced 2} inches centre to centre 
and 4inch vertical bars spaced 114 inches apart. Itis alleged that 
the work was executed in accordance with the plans. Hence, 
unless the builders resorted to a process resembling dentistry, we 
are expected to believe that the concrete, when tamped, flowed 
through a space 1? inches wide by 114 inches long and became 
thoroughly compacted around the bars. Fortunately, this tank 
is surrounded by saturated ground. 

Within the last few years the Board of Public Works of New 
South Wales built four water-tanks differing in design from type 
No. 2 only in the omission of piers. In 1909, one of these reser- 
voirs totally collapsed. Though designed for a head of 40 feet, it 
contained at the moment of failure only 32 feet of water. The 
engineers who investigated the collapse reported the two principal 
causes of failure as being: First, the concrete had not been 
thoroughly bedded around the bars, under which condition the 
tensile resistance of the steel could not be developed; and 
ants the filling of the tank began “ only 98 days after its com- 
pletion.” 

The engineers did not state what in their opinion should have 
been the age of the tank before filling; but it is possibly indicated 
by a series of tests they had made, in which specimens 98 days 
of age were compared with others six months old. Ifa concrete 
tank requires any such period of seasoning, then the significance 
of the necessity is best realized by considering the fact that large 
holders with steel tanks can be erected in six months. 

The analysis of stresses for a concrete tank of type No. ris 
substantially the same as that which has been applied to brick 
tanks. In this case also the secondary stress resulting from ellip- 
ticity may be a serious matter. With great care and much super- 
vision during construction, any considerable ellipticity may doubt- 
less be avoided. However, the writer believes that there is 
sufficient probability of a tank being other than truly circular to 
justify an assumption that d (the increment of ellipticity) has a 
value of 4 inch per too feet of tank diameter. 

In the discussion of brick tanks, there was considered the re- 
straint exerted by the foundation upon the lower part of the wall. 
In a concrete tank of type No. 1, this restraint may be safely 
assumed to be effective for a distance above the tank bottom 
equal to 1°75 times the thickness of the wall. Hence, the maxi- 
mum wall thickness and the depth to the plane of maximum ten- 
sion are reciprocally dependent. A preliminary computation of 
the wall thickness may be made, assuming the plaue or maximum 
tension to be o°8 of the depth below the top of the tank. 

Evidently the consequence of this restraint upon the wall is a 
shearing stress in the plane of attachment to the foundation. 
The responsibility of resisting this stress should be imposed upon 
vertical bars imbedded in the foundation and carried up 5 feet 
into the wall. 

The proper unit stresses for concrete gasholder tanks is still 
an open question. There has as yet been neither sufficient ex- 
perience nor investigation to justify any very positive conclusions. 
In a tank of type No. 1, the stress in the steel is dependent upon 
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the elastic relation of the steel to the concrete. The modulus of 
elasticity of concrete is an indeterminate quantity. Numberless 
tests have been made, giving values of from 1,500,000 lbs. to 
5,000,000 lbs. The Building Department of New York City 
assumes the ratio of the modulus of elasticity of concrete to that 
of steel as being 12; but 15 is the ratio most frequently assumed 
by engineers when not restricted by ordinances. 

The unit stress that may be safely assumed for the concrete is 
somewhat dependent upon the character of the surrounding earth. 
For instance, if the tank be located in saturated ground, we may, 
with considerable accuracy, compute the minimum value of the 
active pressure that will act inward against the wall. Hence, if 
the unit tension in the concrete were assumed at go lbs., we 
might expect, with reasonable certainty, that this stress would 
never be exceeded. If, however, the tank be surrounded by 
damp sand, it would be hazardous to assume such a stress as 
go lbs., unless the sand be regarded as incapable of either active 
or passive pressure. 

With the earth pressure assumed in designing the Astoria tanks, 
the maximum tension in the concrete would be 83 lbs. ; but from 
the character of the fotmation, as disclosed by the excavation, 
the writer would conclude that it does not exceed 25 lbs. 

In the case of tanks of type No. 1 under 175 feet in diameter, 
the wall thickness will generally be determined by the width at 
the top necessary to accommodate the base of the guide-framing 
standards. This thickness,if continued down tothe bottom, may 
sometimes be in excess of that necessary to resist the maximum 
tension. Hence, it may be suggested as an economy that the 
wall thickness be reduced and piers added to the outside of the 
wall for supporting the guide-framing. It can be shown, how- 
ever, that such a modification may result in increasing the cost 
of the work. Tanks of type No.1 are usually constructed by 
moulding the concrete between two concentric rings, each con- 
sisting of segmental forms about 6 feet high. As the work pro- 
ceeds, these forms are slid upward in vertical guides. It is 
apparent that outstanding piers will interfere seriously with the 
continuity and facility of this process, and offset the economy in 
concrete. Also, froma frequent experience with buttressed re- 
taining walls, we may conclude that the corners formed between 
the wall and piers favour the development of cracks. The design 
of type No. 1 is based upon a theory, supported by experience, 
that it is cheaper to put in more concrete and avoid complicated 
form-work and tangles of reinforcement. 

In proportioning the reinforcement for type No. 1, it is not advis- 
able to exceed 2} per cent. in any unit-height of the vertical sec- 
tion. If this amount be materially exceeded, the bars will be 
spaced too closely to permit the best results in placing the con- 
crete; and the additional steel, not being economically employed, 
will increase the cost very perceptibly. 

The concrete in the upper half of the wall will rarely require 
the assistance of reinforcement in resisting the ring-tension ; but 
one-half of one per cent. of steel in that part of the wall will do 
much to prevent shrinkage or temperature cracks. 

Except in the unusual case of a tank having earth formations 
radically different in behaviour acting against opposite arcs of its 
circumference, any computation of the tank’s resistance to exter- 
nally applied pressure is unnecessary. Though we should assume 
an external fluid pressure from a saturated earth weighing 110 lbs. 
per cubic foot, the maximum unit compression in the concrete 
would not exceed 600 lbs. 

Only very small tanks of types Nos. 2 and 3 have as yet been 
built. These tanks have most of their depth above the surface 
of the ground. As has been stated, these types of construc- 
tion are expensive. Hence, for economy, it has been the prac- 
tice to employ the steel at stresses as high as 25,000 lbs. When 
the stress in the steel reaches 5000 lIbs., every vestige of the 
tensile resistance of the concrete bas been destroyed. It is not 
this fact in itself that concerns us, however, but the attendant 
condition of the concrete. It has been established by experiment 
that when concrete is thus strained, there is developed a countless 
number of cracks which, though invisible, are not less real. In 
this condition the concrete is not impervious to water; and it has 
been found that a mere seepage through the wall will eventually 
become a flow. Furthermore, the alternate freezing and thawing 
of the water in the cracks results in a gradual splitting of the 
concrete. 

In 1907, the Board of Water Supply of New York City made 
extensive tests with a reinforced concrete cylinder 11 feet in 
diameter and 210 feet long. The walls of the cylinder were 
8 inches thick, and contained 5 per cent. of reinforcement. The 
high grade of the concrete was shown by the average ultimate 
tensile resistance of 330 lbs. developed by specimens seven months 
old—that being the age of the cylinder when first subjected to 
pressure. Under a head of 28 feet, the leakage from the cylinder 
was over goo gallons per hour. After the interior surface of the 
concrete had been grouted twice and coated with cement mortar, 
the leakage was reduced to about 45 gallons per hour under a 
head of 34 feet. Under this last condition, the steel was under a 
unit tension of only 1100 Ibs. The writer does not know what 
conclusions were formed from these tests; but he assumes them 
to be reflected in the practice of the Board of Water Supply, of 
limiting the unit stress in the reinforcement of water-retaining 
structures to 8000 Ibs. 

The existing gasholder tanks and reservoirs conforming sub- 
stantially to types Nos. 2 and 3 in design have maximum wall 
thicknesses of 18 inches for No. 2 and 10 inches for No. 3. A 





considerable increase in this wall thickness would doubtless 
prevent seepage; but this would lead us in the direction of type 
No. I. 

Tanks of these types cannot be made tight by waterproofi-g, for 
the reason that such coatings, to be effective, must be applied to 
the inner surface while the wallis under tension. If applied tothe 
outside, it will be useless. Such tanks have been made tight by 
charging the water in them with cement; but there is no certainty 
of this process being successful unless all the water in the tank be 
converted into grout. 

In some very important particulars, concrete tanks of any type 
are less desirable than those of brick. For, while brickwork has 
been discussed as an uncertain material for resisting tension, 
concrete is even less dependable when thus employed. The 
structural principles of concrete and brick-masonry are essentially 
the same; but the latter represents the systematic assemblage of 
the elements. This process permits complete inspection as the 
work proceeds. Brick-masonry does not require the exercise of 
any peculiar skill, nor that momentary vigilance so necessary in 
concrete work. Hence good results are more easily secured. 
Concrete work may turn out unintentionally bad; but it will 
never be accidentally good. 

Brickwork is not liable to the serious cracks that develop so fre- 
quently in concrete as a result of the inherent shrinkage stresses. 
Furthermore, it is a simple matter to repair the wall of a brick tank 
and obtain the original strength. With concrete, repairing is 
difficult, and the results doubtful. 

In the event of a destructive storm during the building of a 
masonry tank, any damage sustained by brickwork would be 
palpable, while impaired concrete might escape observation. 

When a more extended use of concrete began (about ten years 
ago), it was believed that structures built of sand, cement, and 
broken stone were practically immortal. They were said to 
become a part of geology. Doubtless the experience accrued in 
the iast ten years has convinced engineers that concrete structures 
are not more enduring than the other works of man. 

In no other field of human industry have science and skill been 
so extensively and successfully applied as in the production of 
structural steel. Manufactured from the most important of the 
metallic elements, the original granular formation is really trans- 
formed into an elastic fibrous structure. Structural steel is 
manufactured in several grades, each differing from the other in 
physical properties. The desired properties of tenacity and 
ductility are developed by mechanical processes, and by varying 
the proportion of certain chemical constituents. The custom of 
specifying these chemical properties in “ hundredths per cent.,” 
indicates the perfection that the art has reached. The certainty 
and uniformity with which any specified grade or quality of steel 
may be produced is in marked contrast to the random results 
from the manufacture of other structural materials. 

An ideal stress condition may be described as the condition 
which is developed in a material of definite and uniform elastic 
properties by a completely known force. Such ideal conditions 
are never more nearly attained in practice than when steel is 
employed to resist fluid pressure. 

The usual specification for steel plates for gasholder tanks 
permits a variation of 10,000 lbs. in the ultimate tensile strength, 
and requires the elastic limit to be not less than one-half the 
ultimate. The ultimate strength of tank plates is generally 
assumed at 60,000 lbs.; and records available to the writer of 
tests made upon thousands of tons of such material show rare 
instances where the variation from this figure was 5 per cent. 
Hence, it may be said that while steel tanks are designed upon 
an average resistance which varies 10 per cent., masonry tanks 
are proportioned upon the basis of the poorest material that 
human frailty may permit to enter the structure. Someone has 
defined a factor of safety as the “factor of ignorance.” In the 
case of masonry tanks, it would be very properly defined as the 
“factor of our helplessness;” for we are helpless to either in- 
fluence or control the tensile resistance of masonry within 100 
per cent. 

The shell of a steel tank, like the wall of a masonry 
tank, receives material assistance from the bottom, though 
this fact is not usually considered in designing. Fig. 9 
is an exaggerated representation of the elastic deforma- 
tion of a steel tank. The thickness of the plates at the 
top of the shell is governed by practical considerations, 
and is always much more than the stress conditions 
would require. This excess of metal, assisted by the 
circular girder, reduces the diametral expansion at the 
top of the tank to a very small amount. At the bottom 
of the shell, the diametral expansion is reduced to an 
almost imperceptible increment by the restraint of the 
bottom. The amount of this restraint is best realized 
by conceiving a large tank to be cut into two parts bya 
vertical diametral plate. Then if the coefficient of the 
static friction between the bottom and the foundation 
equals 0°3, the friction would exceed the whole bursting 
pressure tending to spread the two halves of the tank 
apart. Or, ignoring the friction and assuming a joint 
efficiency of 50 per cent. for the bottom seams, the bot- 
tom plates would be capable of resisting the entire 
hydrostatic pressure acting on the lowest 10 feet of the 
tank shell. The flexibility of the plates will, however, 
prevent the restraint from being materially effective 
above the first rim. 


—+. 








Fig. 9. 
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The assistance contributed by the bottom of the tank to the 
lowest rim of side plates is much more effective when the curb 
angle is placed on the outside of the tank. If, with such a con- 
dition, the thickness of the lowest rim be proportioned to a stress 
computed from the condition of an unrestrained ring under 
hydrostatic pressure, an analysis of the elastic behaviour of the 
rim in connection with the curb angle and tank bottom will 
show that the actual unit stress at the bottom of the rim does 
not exceed 10 per cent. of that assumed in designing. If the rim 
approximates 4 feet in height, the unit stress at its upper edge 
will not exceed go per cent. of that assumed in the design. From 
this it will be seen that, having determined the unit stress per- 
missible in the plates, this stress will be more nearly approached 
if the thickness of each rim is proportioned to the tension at the 
centre of the rim. The frequent practice of proportioning the 
plate thickness to the tension at the bottom of the rim is inaccu- 
rate, and results in an unnecessary amount of metal. It is cer- 
tainly neither rational nor intelligent designing to accept one unit 
stress as permissible, and then assume fictitious conditions that 
produce some other stress. 

Though gasholder tanks of steel have been in use for more 
than twenty years, there is still a lingering distrust of their 
security. Those who entertain this distrust seek to justify it not 
by the failures but by the lack of them. The idea seems to be 
that a failure is more or less equivalent to a test to destruction ; 
and hence, if more steel gasholder tanks had collapsed, their 
behaviour under pressure would be better understood. There is 
doubtless some logic in this argument; but from the fact that of 
all the many large steel gasholder tanks that have been con- 
structed during the last twenty odd years there is a record of but 
one failure, we may safely conclude that a more exact knowledge 
of the true stresses in the tank shell would result in less metal 
and rivets than are employed in the practice at present. 

In connection with the recent design and construction of two 
large steel gasholder tanks, tests of prepared riveted specimen 
joints were made by the builder. The tests indicate: 


1. That the strength of a double butt-riveted joint is not less 
than the total strength of the elements of which it is 
composed, taken separately. 

2. That the ultimate resistance of a tank plate is less than 
the stress which would be necessary to break down the 
friction in the joint. 

3. That the frictional grip in such joint is so great that, 
within the limits of working stresses, there is neither 
shear in the rivets nor bearing stress against the shank. 

Fig. 10 is a partial cross-section of the spherical type of tank 
of which several have recently been built in Europe. With this 
design, the thickness of the plating is independent of the diameter. 
The profile of the tank on a radial line is an equilibrium curve 
known as the hydrostatic chord. The tension at any point in the 
walls of any vessel having a curved perimeter under fluid pres- 
sure in equilibrium is equal to the product of the unit pressure 
and the radius of curvature. Hence, as the internal pressure is 
met by the tensional resistance in a meridional plane without 
developing any serious circumferential tension, it is evident that 
this design permits the plating to be very thin. To make the 
nearest approach to ideal stress conditions requires that the 
shell of this tank shall be uniform, elastic, and unrestrained. 

The advocates of this new type of tank are asserting its alleged 
advantages with an immoderation that may remind us of the 
enthusiasm with which the suspension bunker was first intro- 
duced. The suspension bunker has been in the field now for some 
twenty years. It has its merits, and is extensively used; but it 
has absolutely failed to eliminate those standard types of bin con- 
struction that were in use before it appeared. If a spherical tank 
is to eliminate the usual cylindrical form, the design must be 






































Fig. 10. 


demonstrated as possessing more considerable advantages than 
have yet been shown. 

In the “Journat or Gas Licutine” of July 5, 1910, there 
appeared a discussion of steel gasholder tanks by M. Edouard 





Bonnet. The paper is an argument for the new type of tank, and 
consists in comparing the alleged disadvantages of the cylindrical 
construction with the supposed advantages of the spherical tank. 
Nothing is stated by the author about the disadvantages of the 
spherical tank. M. Bonnet begins his condemnation of cylin- 
drical tanks by acknowledging the bottom plates as being neces- 
sary to retain the water. In the next sentence, he states that the 
bottom contains an “ amount of metal . which has no 
really useful place in the construction.” If this statement be 
true, it follows that the shell of the tank is also unnecessary, as 
likewise its only purpose is to retain the water. 

The thickness and behaviour of the tank shell is next discussed 
by M. Bonnet. He takes a serious view of the difficulty and 
labour involved in assembling the heavy plates required for the 
cylindrical tank. The fact that the entire first rim of th€ 10 million 
cubic feet holder at Newtown was assembled and riveted in 
eleven working days without extraordinary effort, would suggest 
that M. Bonnet is not without prejudice. He then states that, 
“ while the interior pressure increases the diameter of the tank, 
the bottom of the lower ring of plates, strengthened by the angle 
iron and held by the bottom plates, cannot take part in the general 
tension of the circumference, and causes partial strains which 
are dangerous and lead to bursts.” Can M. Bonnet explain why 
the condition of the lower ring of plates is dangerous when it is 
‘strengthened by the angle iron and held by the bottom plates ” ? 
Also, why are “partial strains” more serious than the entire 
strain ? 

His next statement is that the circular girder at the top of the 
tank does nothing. ‘Its only effect is to insure the circular form 
of the tank, and it adds nothing to its strength.” From this we 
may assume that a tank is not strengthened by insuring its 
circular form. It would also greatly enlarge our knowledge if the 
“certain parts” of a cylindrical tank in which the metal “ exerts 
itself badly” were definitely stated. 

A fair comparison of the two types of tank will show that the 
reduction in plate thickness which the spherical tank permits is 
its sole advantage. The spherical tank, as constructed, makes no 
closer approach to the ideal stress conditions upon which the 
design is based than does the cylindrical tank.. A mechanical 
analysis of the hydrostatic chord assumes the element to be un- 
restrained at any point between the termini. The spherical tank 
is not, and cannot be, so constructed. The tank described by 
M. Bonnet has a number of radial vertical girders attached to 
the outer shell; there.being apparently one girder under each 
guide-framing standard and two in the space between. The bases 
of these girders are supported by pedestals outside of the shell 
resting upon the annular foundation. Each vertical element of 
the tank coinciding with one of these girders is subjected to con- 
siderable restraint; while an element midway between is free 
except to the extent to which the rigidity of the plating may trans- 
mit the restraint of the girders around the circumference. Will 
some advocate of the spherical tank enlighten us as to the extent 
to which the ideal stress conditions are disturbed by this re- 
straint, or as to the nature and amount of the stress thus induced ? 
Further, M. Bonnet, referring to the stress induced in a cylin- 
drica] tank by the guide-framjng, states “such a tank aren its 
has thus added to it considerable strains, varying in position and 
intensity, which it is almost impossible to ascertain.” In view of 
this statement, it is somewhat remarkable that he omits any dis- 
cussion of the corresponding stresses in a spherical tank. 

M. Bonnet discusses tank foundations in utter disregard of the 
fact that the shell of a cylindrical tank represents a circular 
girder of great depth and stiffness. The writer has seen a cylin- 
drical tank of large size, the foundation of which has been under- 
mined by adjacent excavation without serious results. A spherical 
tank is a relatively flabby construction, and is absolutely de- 
pendent for its security upon an unyielding foundation. Ifone 
arc of the annular foundation were to subside, is the structure of 
the spherical tank adapted to bridging across the depression? An 
unequal settlement of cylindrical tanks has occurred with suffi- 
cient frequency to demonstrate the inherent strength of its form 
as a circular girder. Theauthor alsostates, referring to spherical 
tanks, “even the bottom only supports the weight of water.” 
What else does he assume the bottom of a cylindrical tank to be 
carrying? He then says that “calculation has shown that an 
important depression in this part of the foundations would require 
only a slight increase in the work done by the plates.” The author 
might observe, in this connection, that calculation has shown that 
an important depression in this part of the foundation under a 
cylindrical tank would reduce the work done by the plates in the 
shell; and actual experience has demonstrated that no harm re- 
sults. An unmistakable advantage of the cylindrical tank ‘is its 
security when supported upon an annular foundation. The Con- 
solidated Gas Company of New York have a holder the steel 
tank of which is 193 ft. 2 in. in diameter and 41 ft. 9 in. deep; the 
tank being supported by an annular pile foundation. The site 
was originally under water, and was filled in upon black river 
mud of a considerable depth. The foundation has now carried 
the load for twenty-two years without settlement. 

All innovations should receive a fair hearing and full considera- 
tion; but, on the other hand, the claims of merit should be can- 
didly and honestly presented. The writer does not believe that 
much can be accomplished for an alleged improvement by sub- 
jecting existing practice to unfair and truthless criticism. 

Though steel tanks have been built in large numbers, there 
seems to have been little investigation into the behaviour of the 
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inner surface of the plating where exposed to the action of the 
water in the tank. Hence the question has been frequently 
raised as to what might be the effect of the water upon the inner 
surface of the shell. During the present year, the writer had 
opportunity to examine a large steel tank which was built at a 
time when the manufacture of open-hearth steel plates was in its 
infancy. The material in this tank has been shown to be of very 
inferior quality; butnotwithstanding this fact, after nearly twenty 
years exposure to the action of the water, the interior surface of 
the shell could be described as being in perfect condition. 

The Consolidated Gas Company have usually placed their 
large steel tanks with some part of their depth below the level of 
the surrounding ground. It has been their practice to protect the 
shell below the ground level with a thin concrete wall. A recent 
examination of the tanks so located showed that the concrete re- 
mained in absolute contact with the surface of the plates, and that 
no corrosion had occurred. 

Among the distinct advantages of steel tanks, when compared 
with those of masonry, are: 

. Less cost. 
. Shorter period required for construction. 
. The ease with which the quality of the work may be con- 
trolled during construction. 
The high state of development in fabrication and erection. 
. Greater reliability under stress. 
. Accessibility for inspection. 
Tank may be placed at any elevation with relation to the 
ground line that may be desired. 
. No liability to damage by storm during construction. 
. No internal stresses from shrinkage or temperature that 
are serious. 
10. Possibility of rectifying an unequal settlement. 
11. No liability to cracking from undetermined causes. 
12. The ease of making repairs and obtaining the original 
strength. 

The writer may be charged with entertaining a strong prejudice 
against masonry tanks. Hewill admit that he is opposed to any 
type of tank, 25 to 4o per cent. of the cost of which may go into 


digging a hole in the ground, instead of putting quality into the 
structure. 
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SCOTTISH JUNIOR GAS ASSOCIATION. 


EASTERN DISTRICT. 





A Quarterly Meeting of the Eastern District Division of this 
Association was held on Saturday in the Masonic Hall, Kirkcaldy 
—Mr. W. Duntop (Kirkcaldy), the President, in the chair. 


The PrEsIDENT welcomed the members, of whom more than 
thirty were present, and introduced Mr. W. Ewing, of Lochgelly, 
who, he said, though making his first appearance among them, 
was by no means unknown. As a matter of fact, his personal 
abilities were recognized far and near. 


ADDRESS BY MR. W. EWING. 

Mr. WiLtiaAmM Ewinc (Lochgelly) gave what he described as a 
homely address. After a few preliminary remarks, he proceeded: 
We meet at times with men whose names are destined to live in 
the history of the gas profession after death. Their excellent 
work remains behind them in a material form, in the shape of 
apparatus, discoveries, Acts of Parliament, &c., to which they have 
devoted their whole lives and energies for the benefit of the pro- 
fession. To live in the hearts and thoughts of those left behind 
is the finest memorial a public benefactor can have. It was my 
privilege, over three decades ago, to serve the late Mr. William 
Young during his experiments with tar and other hydrocarbons 
before and after the erection of the Young and Aitken analyzer. 
As a young lad, what struck me most about this scientist and ex- 
perimentalist was the calm, kindly, and magnetic demeanour and 
wonderful patience and enthusiasm he showed over experiments, 
which left a lasting impression upon the mind. He was endowed 
with an active mind, and privately spent large sums on experiments 
the results of which the gas profession find invaluable to-day. 

The late Sir George Livesey will ever be remembered as the 
greatest personality the gas profession has seen. We are indebted 
to him for much that made for progress during his wonderful life- 
time, and for the successful results that followed in the train of 
many a hard-fought battle. He was the Napoleon on whom we 
relied in the hour of need; and he never failed us. When you 
met him, you were struck by his courtesy and his knowledge of 
what you were doing. Nothing was too trivial to escape his notice 
so long as it contained a gas problem. 

There is another gentleman to whom I feel greatly indebted 
(whose experiments with retort-settings I was privileged to see 
and watch over two decades ago, and learned what to avoid)— 
Mr. George Anderson, a native of this county. Though now 
feeble in health, he is happily still with us. His inventions of 
last century are in use in nearly every gas-works to-day. His 
career has been a great and useful one to the profession which he 
adorned before retiring. It is men such as these that give to the 
young men the necessary impetus to be up and doing, and leave 
behind them, when departing, “ footprints on the sands of time.” 

When one assumes the management of a gas-works, he either 
finds the plant requiring much attention, or in good order. I am 





pleased to say that the Lochgelly Gas- Works, where I succeeded 
one of your members, was in the latter condition. What first 
appealed to me was the tidy and fresh appearance of the works 
and plant, and, secondly, the extraordinary amount of work 
accomplished in about four years by my predecessor Mr. J. D. 
Keillor. The first condition reflects the nature of the man in 
charge, and the second the ability and energy with which he is 
endowed. When I tell you the make of gas has quadrupled in 
five years, five miles of main pipe and twenty miles of new ser- 
vices laid, not to mention fully 1000 houses gas-fitted by our own 
men, including about 1600 stoves and nearly 2000 new consumers, 
you can form an idea of the amount of energy expended. The 
whole works were remodelled and enlarged to meet the demand 
for gas, and the first high-pressure system in Scotland introduced ; 
also a sulphate of ammonia plant added. 

This is certainly a record for any young man to be proud of. 
Mr. Keillor was most fortunate in having a Board of Directors 
who gave him a free hand. In many piaces, where a manager is 
“ cribbed, cabined, and confined ” by restrictions, &c., opportuni- 
ties are lost for doing the best work; but this never happens with 
an enterprising gas company. These are places where one may 
have to endeavour to put a quart into a pint measure, and make 
the best of existing circumstances. Ones duty is to make the 
loss as small as possible, and hope for better and larger plant. 
An old or small plant is a great source of worry to the gas mana- 
ger; but remember the sweetest music is played on old fiddles. 
The best results I ever had were obtained by making the best of 
old condemned plant, and that nearly two decades ago. The 
most of these results, if not all, stand as a record, at least so far 
as Scotland is concerned, even to-day. Gas of 25-candle power 
was sold at 2s. 1d. per 1000 cubic feet, or rd. per candle. When 
the price of coal was about 15s. per ton, no change was made in 
the price of gas. The sale of coke reached ro cwt. per ton from 
cannel coal and shale, which was solely used. The cost of car- 
bonizing ranged from 1s. 6d. to 1s. gd. per ton. The wages bill 
was the smallest by a long way of any other gas-works of the 
same size, and yet the rate of wages was the highest paid in 
Scotland. Many people asked me how it was done; and my 
reply was “elbow grease, and every man a full and efficient unit 
—— I had a staff and workmen who knew their duty, and 
did it. 

If anyone is doing good work, it will show itself by a reduction 
in the price of gas or an increased dividend. You sometimes 
meet a man who claims, after a reconstruction, that he is saving 
1s. 6d. per ton in carbonizing wages; and yet his gas is no 
cheaper. His former costs are compared with his own previous 
bad working, which might be 3s. 6d. per ton; and the ts. 6d. of 
supposed saving is sometimes absorbed in extra interest, sinking 
fund, &c., on some elaborate and unnecessary plant. Often 
when the best is made of a plant, and some elbow grease used, 
the 1s. 6d. is a true gain, plus the interest and sinking fund and 
increased make of gas per ton of coal. Never increase your 
capital expenditure unless your best working is done at a loss. 
It has all to be paid out of profits, and saddles you with a further 
capital for about thirty years. 

One thing I should like from one of your members, and that is 
a good paper dealing with the illuminating power of gas in Scot- 
land, past and present, and its relation to present prices charged 
per 1000 cubic feet—giving, of course, the present and former 
prices of coal. It would be most instructive. 


At the close of the address, 

The PRESIDENT said the members had listened with pleasure 
to Mr. Ewing’s remarks, and he was sure they would agree with 
him when he said they were indebted to him for the words of 
advice he had given them. He had put before them many of the 
difficulties they were likely to meet when they launched out on 
their own account, and had imbued them with a spirit to over- 
come the difficulties as they cropped up. Much had been said 
in the Technical Press and at Association meetings regarding the 
course of training most suitable for a young man entering the gas 
profession ; but, as Mr. Ewing had pointed out, success did not 
necessarily follow any particular course. To succeed, there must 
be the right man in the right place. That a knowledge of the 
applied sciences and a few years spent in an engineering shop 
were beneficial to the budding engineer, could not be gainsaid ; 
and in these days of commercialism, the value of a commercial 
training was becoming more apparent every day. But with all 
this, much of the course advocated in the address must be pursued. 
He asked the members to express their indebtedness to Mr. Ewing 
by according him a hearty vote of thanks. 

Mr. Ewinc thanked the meeting for the courteous reception 
they had given him. He was starting life afresh, and like, or 
rather unlike, the young man, he knew what to do. A young man 
entering upon life found many snares; and the most successful 
man was he who did his duty and never faltered—who went on 
the right course, and went onto success. He would impress upon 
them that when they came into the managership of gas-works 
the working unit was the first consideration. His experience was 
that the man who attained a knowledge of the greatest number 
of trades—he himself had worked as journeyman at six—found it 
very easy to specify when he came to the engineering part of a 
work. Such a man never had extras. He would advise them 
that their first duty on entering a gas-works was to see nothing 
for a month or two, and by that time they would have got the de- 
tails of everything they wanted. 
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MR. ARTHUR HUTCHINSON ON PURIFIERS. 


The PRESIDENT said the next item on their programme was a 
paper by Mr. Arthur Hutchinson, of Granton, on “ Purifiers.” 
He had known Mr. Hutchinson intimately for a number of years, 


and knew that he was well qualified to deal with the subject he 
had taken for his paper. 


Mr. ArTHUR HuTcHINson (Granton) read the following paper. 

It is a difficult matter to find a subject to put before you which 
has not been previously given at one or other of the Gas Associa- 
tion meetings; and I hope this paper, which deals with gas-purifiers, 
with special reference to the luteless type, will be of interest. 


WatTeER-LuTE PuRIFIERS. 


In the first place, we shall take the old-established and gene- 
rally recognized water-lute purifier, which, as you know, has ribs 
cast on the side plates for supporting the old form of wood grid, 
which was, and still is, generally used in most gas-works through- 
out the country for gas purification. 

These water-lute purifiers are made up of plain cast-iron bottom 
plates, with flanges bracketed, and faced with special side plates, 
having the lute made as part of the plate itself or as a separate 
casting—the former being preferred, both for economy in making 
and cost of erection. There is also required at each corner of 
the purifier another special lute-plate, having return corners and 
internal and external flanges, which are very costly in pattern 
making, moulding, and machining before they are ready to be 
put together. Besides, ribs have to be cast on some, and pockets 
or lugs on others, for receiving the steel T bearers and wood 
grids. In designing a purifier, care must be taken to see that the 
depth of the lutes is enough to allow for the greatest pressure 
likely to come, without blowing water out of them, and allowing 
gas to escape. 

The covers for this kind of purifier are of various forms. Inthe 
case of square purifiers, they generally have a slight rise in the 
centre, with a strong centre-plate and the main bars radiating to 
each corner, and a truss cup to receive the tie-rods; also a strong 
forged lifting-eye for connecting to the lifting apparatus. In the 
case of large covers (say, 30 or 40 feet long), they are usually made 
curved across the width, and continued along the whole length. 
This size of cover requires strong curbs and main bars, on account 
of the large area to be covered and pressure to be resisted. The 
arrangement of truss cups and tie-rods not being applicable, 
strong welded lifting-eyes and straps are riveted to the sides and 
bottom curbs at four different points, which ensures a firm and 
steady lift. 

The holding-down catches used are common to both of these 
forms of purifier cover. They consist of strong steel bars bolted 
to the inside of the lute plates with “C.S. K.” bolts at reason- 
able distances, and having a forged eye at the top, and steel lugs 
riveted to the curb of the covers, with a recess in the centre to 
allow the forged eye to pass between when the cover is lowered 
into position previous to the purifier being put into action. A 
steel cotter, which is secured by a small chain, is then passed 
through the eye, and projects on either side of the lugs, so that 
when the pressure comes on the cover cannot possibly move from 
its position, and is securely held. 

This is a general description of the water-lute purifier and its 
cover, a section of which is shown in fig. 1. 

The horizontal wood grid or sieve has been largely replaced 
by various forms of vertical or hurdle grids, some of which are 
claimed by the makers to pass three times more gas than flat 
grids, to be far superior to the others, and to possess the advan- 
tage of greatly increasing the quantity of purifying material which 
it is possible to put into a purifier, and at the same time hold 

















it in suspension in much smaller quantities—thereby enabling the 
gas to have an easy passage, and yet to eliminate efficiently the 
the various impurities and to greatly reduce the back-pressure 
often thrown by purifiers, especially when the material has been 
in use some considerable time. 

All gas engineers and managers, however, do not favour the use 
of grids for the full depth of their purifiers. For instance, Mr. 
Herring, at the Granton works, has tried in succession the Jaeger, 
Cutler, and Spencer forms of wood grids, and has eventually 
adopted an arrangement which gives every satisfaction. It has 
short cast-iron grid bearer standards about 12 inches high, instead 
of these extending to the full height as for the old system of puri- 
fication, and supporting one tier of steel T bearers. On this tier 
is carried a layer of wood grids or sieves of the ordinary type 
used for layers of oxide or lime. On top of these is then placed 
a much coarser grid, formed of bars 13 in. by 1} in. about 
3 inches apart, tied together by two wood battens, about 3 in. 
by 1} in., with two feet to each. This takes a great deal of the 
weight which otherwise would come onto the bottom grid. After 
this, the purifier is filled with oxide to a depth of about 3 ft. 6 in. 
from the bottom. I might here state that the size of the purifiers 
at Granton is 45 ft. by 30 ft. and 6 ft. 3 in. deep. 

We have found this arrangement to give the most satisfactory 
working results; and the back-pressure is no more than we had 
under any of the before-mentioned systems. The ba¢k-pressure 
varies between 14-10ths and 20-1oths. By this arrangement we 
can empty and refill a purifier which will hold about 156 tons of 
oxide with twelve men in one day; but when filled with grids, it 
took sixteen men nearly two days. Our system of discharging is 
by twin elevators, discharging on to a travelling belt conveyor, 
which delivers into the boot of an elevator; and the material is 


‘ taken up to the revivifying floor overhead. 


LuTELEss PURIFIERS. 

Coming to the luteless purifier, which is shown in fig. 2, when 
Mr. Henry Green, of Preston, introduced his now well-known 
type, called “ Green’s purifier,” it was received, as new ideas often 
are, with a certain amount of doubt and prejudice as to its 
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Fig. 2.—Luteless Purifier and Cover. 





























improvement or advantages over the water-lute type. But as 
time passed, many gas engineers have overcome their conser- 
vatism, and have seen the wisdom of the idea; and these puri- 
fiers have been adopted all over the country both for large and 
small installations. The advantages of this type of purifier are 
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that there is no trouble or risk in winter from frozen lutes; while 
there is a great saving in steam and water connections to the 
lutes and in the cost of covers. The covers, instead of being of 
large dimensions, are made much smaller ; thereby obviating the 
necessity of heavy overhead girders and lifting apparatus. In 
fact, it is in these that the greatest advantage lies, and also in the 
saving in the height of the cast-iron columns. 

These luteless purifiers are constructed of cast-iron bottom 
plates of the ordinary pattern, about 4 or 5 feet square, with 
faced and bracketed flanges and side plates, but without the ex- 
pensive lute plates which are a prominent feature of the water- 
lute purifier—thereby effecting considerable saving in pattern 
making, moulding, and general cost to produce. But in this 
case, as the openings for the covers are not so large, it is neces- 
sary to have overhanging cast-iron plates to make up the differ- 
ence in area. These are of convenient size, and have an upstand- 
ing flange which is to receive the covers when in position, either 
made as part of the plate or separate. A suitable support for 
these overhanging plates is obtained by a simple arrangement of 
extending the grid bearer standards immediately underneath 
them to the full height, and securing them by bolts and nuts to 
the plates, as shown. 

The covers are of the usual construction, designed to resist the 
internal gas pressure without causing any undue strain on the top 
sheeting, and with steel angle or other form of curb and main 
bars. The sheet covering is provided with lugs for four chains, 
with a centre ring for lifting, or, in the case of small covers, a 
strong eyebolt only in the centre. The holding-down catches are 
of different forms—ordinary bolts and nuts, and eyebolts which 
fit into a slot in the curb of the cover, and when not in use fall 
down clear. But the best form is an automatic catch which can 
be so arranged as to release a whole cover, or at least one side of 
it, by twining a shaft which controls an eccentric movement, and 
so liberates all the catches at once. There is the “ Eclipse” 
patent fastener, which is the production of Messrs. Clapham 
Brothers, and also the one known as “ Milbourne’s patent auto- 
matic rapid cover fastener,” both of which are excellent ideas, and 
give every satisfaction in working. The “Eclipse” is fixed to 
the side of the purifier, the steel shaft running under a cast-iron 
raised flange; and when the cover is released, the whole of the 
catches fall clear of the cover towards the cast-iron plates forming 
the top of the purifier, and leave the cover free to be lifted. The 
“ Milbourne” fastener is just the reverse. The cast-iron brackets 
holding the discs in position are firmly secured to, and form part 
of, the purifier cover, so that when the shaft is set in motion the 
catches are released, and move clear of the raised iron flange; 
and when the cover is lifted, this and all the fasteners are taken 
out of the way, so that nothing is left which is likely to impede 
the movements of those who are in charge. 

In making up a specification for this type of purifier, it should 
be stipulated that each cover is to be provided with a set of 
approved patent automatic fasteners, with shafting, discs, brackets, 
and clutches complete, together with the necessary rubber pad, of 
good pliable quality, properly secured to the under side of the 
cover by }-inch bolts of 12 pitch, in addition to being seccotined, 
or by other approved means. The curbs of all covers must be 
absolutely level when riveted up and lowered into position. The 
joints of the top sheets must be arranged to clear the fastener 
brackets and all holes for fixing ; and the fasteners must be accu- 
rately put in to template. Rubber pads are preferable to hemp 
gasket for making joint between cover and purifier. 

When this form of purifier was first brought out, one of the 
difficulties to be contended with was the satisfactory fixing of the 
rubber used for making the cover gas-tight. Various shapes and 
makes of rubber have been tried, and, like everything else, time 
and experience have solved the problem. The joint is now made 
by means of rubber flat on one side and round or convex on the 
other; and it is secured to the steel curb of the cover by T-bolts 
or other form of fastening, as described later. 


GENERAL REMARKS ON PURIFIERS. 


In designing purifiers, it is advisable, when possible, for the 
length and width to be multiples of 5 feet. The flanges of the 
top plates should be arranged inside, as this leaves the top plat- 
form and gangways clear of such obstructions. The side-plate 
flanges should be external, to avoid having special sieves. It is 
usual to have external flanges on the bottom plates when erected 
on a girder floor, and internal ones when erected on brick or 
concrete foundations. Flanges should be 2} inches deep clear of 
the plate, with round bolt-holes 6 inches pitch, having brackets 
6 inches apart, spaced equally between the bolt holes. 

Small purifiers, up to 12 feet square, may be 4 ft. 6 in. deep ; 
above this, and up to 700 square feet, 6 feet deep ; while those 
above this area should not be less than 5 ft. 6 in. or 6 feet deep. 
Under modern conditions, only one tier of wood grids is used, 
supported on short standards about 12 inches high, and the puri- 
fier filled with hurdle or other grids as the engineer may decide. 
But perhaps it would be as well to prepare for (say) four tiers of 
grids, though only intended for oxide purification, as local condi- 
tions may so vary as to necessitate the use of lime or other puri- 
fying agent at some future time. Wood grids should be of a 
length equal to the side plates of the purifier, and not more than 
2 feet wide. It is not wise to exceed these sizes, for convenience 
in handling when filling or emptying a purifier. The bearing-bars 
should be of T section, of convenient lengths for handling ; the 
span being arranged proportionately to the depth by the intro- 
duction of intermediate standards. 





Where there are no chemical restrictions enforced, good puri- 
fication may be obtained by a set of four purifiers; but six make 
amore satisfactory arrangement. The use of a pair of catch 
purifiers is in some degree optional. There is, however, not only 
safety but considerable economy in their use, as the purifying 
material in the set of four can be more thoroughly worked up and 
exhausted. 

With the luteless form of purifier, there is no need for. heavy 
lifting apparatus. Therefore, pulley-blocks with travelling car- 
riages running on the lower flange of rolled joist-girders, which 
can easily be supported from the tie-rods or beam of the roof, 
may be employed. When the purifiers are out in the open, and 
this is not possible, a light double-jib travelling crane, running on 
narrow-gauge rails, should be fixed on the top plates forming the 
centre gangway of the purifiers. 


MILBOURNE’s “ Rapip” FASTENER. 


Milbourne’s rapid fastener is automatic in its action, and it 
enables a complete cover to be unfastened on all four sides by 
one man in less time than he would take to unscrew one on an 
ordinary cover. As a 10 feet square cover would have twenty 
catches, the saving in time and labour is most pronounced. The 
fastener consists of a square steel rod running along each edge of 
the cover, and connected at the corners by mitre gearing. These 
rods are mounted on very simple bearings, and by means of 
eccentric discs actuate the fastener clutches, which are spaced 
about 3 feet centres. The opening or closing of the cover is 
effected on all four sides simultaneously by one action of a hand- 
lever moving through an angle of about 180°. 

Ia order to fasten down a cover, the first portion of the stroke 
of the lever brings the holding-down clutches into a position im- 
mediately underneath the cast-iron flange or fender plate of the 
opening ; and the remainder of the lever stroke imparts an upward 
verticak motion to the fastener clutch, which firmly grips the 
curbs of the purifier and cover together—thus compressing the 
india-rubber pad, and making a perfectly sound and gas-tight 
joint. By reversing the motion of the lever, the holding-down 
clutches are released, lowered vertically, and then slightly rotated 
to such a position that they clear all flanges—thus allowing the 
cover to be freely raised and travelled away. With this form of 
fastener the cast-iron flanges of the purifier around the openings 
are kept quite clear of all bolts or obstructions. 


CLAPHAM’s “ EcLipsE” FASTENER. 


Clapham’s patent “ Eclipse” rubber joint and rapid automatic 
fasteners are also operated by a steel shaft, which is octagonal 
in section, and runs the full length of each side of the cast-iron 
raised flange or fender-plate round the openings, passing through 
cast-iron lugs or brackets which form stiffeners to the frame. 
Each bracket is.bored to admit a turned collar, in which is a 
hexagonal hole for the shaft; and the collars revolve in the 
brackets. Between each pair of collars is a turned eccentric 
with hexagonal hole, through which the shaft passes. A swan- 
head catch is raised or drawn down by the eccentric, the hexa- 
gonal shaft passing the full length, raising or drawing down the 
series of eccentrics and catches at one and the same time—the 
catches falling back when liberated, to allow the cover to be 
lifted without hindrance. The catch is adjusted to the position 
required by means of a bolt which is screwed through it. 

In making the cast-iron curb or raised flange separate from the 
overhanging plates on the top of the purifier, Messrs. Clapham 
claim that they strengthen the top plates thereby, and reduce the 
number of joints which come in contact with the rubber; and 
fixing the holding-down apparatus to the curb reduces the weight 
of the covers, which is an important item. They also place the 
strain of fastening on the cast-iron curb instead of on the covers. 
Their patent also gives them the option of gearing-up with bevel 
wheels ; but they have not used this method, as they do not con- 
sider it of sufficient importance, and it also increases the cost. 
The “ Eclipse” rubber joint is both substantial and novel, giving 
the required elasticity to overcome this difficulty. 


FuRTHER GENERAL REMARKS. 


In the case of small purifiers, I should prefer to keep to the 
water-lute, unless some form of automatic fastener could be 
adopted, as a cover simply held down by ordinary bolts and nuts 
is anything but satisfactory, and likely to leak unless it is pitched 
very close. This means a very annoying experience and loss of 
temper by the manager of small works, who personally has his 
work cut out to attend the various duties devolving upon him 
throughout the day, and has not the men or the time at his 
command which those in charge of larger works have. 

There are some works where water-lute: purifiers have been 
converted into luteless ones. This is done by a special casting 
which fits into the water-lute and runs all round. The rest is 
quite simple; being only a repetition of previous descriptions. 
In these conversions, new purifier covers are always required, as 
the old ones cannot be made use of. Very often, on completion, 
the water-lutes are filled with concrete flush with the top; and 
this makes a first-class job. ; 

The “ New Century” purifier cover has the advantage that it 
gives rigidity and protection to the rubber when the covers are 
removed, and also reduces the waste-gas space in the opening. 


DIFFERENT ForMs OF GRIDs. 
In addition to the details of purifiers and covers in fig. 1, you 
will notice that it also shows various forms of wood grids. 
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old style of wood grid, with its hardwood frame and bars spaced 
about 4 inch apart and distance-pieces between, all tightened up 
with 2-inch bolts and nuts, is now used as a support for the latest 
ideas in grids. The Jager grid is composed of wood bars trian- 
gular in shape, spaced as shown, each grid containing six bars 
with end-pieces about 12 in. by 10 in. to hold them together in 
suitable lengths. The Cutler grid is very similar in construction, 
except that, instead of the grids as a whole being horizontal, they 
are vertical; the bars being similar to the Jager, but fitted into 
upright end-pieces about 5 inches wide and of a depth to suit the 
purifier the grid is intended to fill. When these grids are fitted 
into a purifier, they split it up into a number of different sections. 
The Spencer grid is also upright, but when in position it reposes 
at a slight angle; and the bars, instead of being triangular in 
shape, are rounded on the under side. These grids all have a 
projecting piece top and bottom, which will allow various ways 
for the gas to pass along. There are other types of grids; and 
they have been tried at the Granton works by Mr. Herring, but 
he has replaced them by the arrangement of two grids shown on 
the diagram, and previously described in detail. 


THE MILBOURNE PURIFIERS. 


In addition to the before-mentioned purifiers, there are also 
Milbourne’s patent purifiers, in the design of which external 
valves can be avoided, and the passage of the gas is controlled 
by valves embodied in the construction of the vessels. The puri- 
fiers are of the luteless type, the gas-tight joint between the cover 
and the purifier being made with an india-rubber pad similar to 
that already described. Some of the advantages claimed for 
these purifiers are as follows: No external centre-valve or slide- 
valves required; economy in ground space; convenience of addi- 
tion or extension; and connection reduced one-half; discs con- 
trolling the flow of gas worked from the top of the purifier; 
greater uniformity in connection ; number of special pipes reduced 
by one-half; no connections between valves and purifiers; time 
in changing purifiers greatly reduced; and inlet pipes protected 
from falling. The purifying material as well as the main inlet 
and outlet can enter at any desired position along the length of the 
purifier—thus saving special bends and pipes. 

THE CHANGING OF PURIFIERS. 


The great variety of changes that can be made in any set of 
four purifiers are as follows: All four on in rotation, any purifier 
first; three on and one off; two consecutive purifiers on, and the 
other two off; and any single purifier on, and the other three off. 
The whole set can be bye-passed by the addition of a single slide- 
valve. The necessary drainage can be provided for in the pipe- 
lines or at the yard syphons which precede and follow the purifiers. 

PuRIFIER INLETS AND OUTLETs. 


Special inlet and outlet pipes fitted with valve-discs control the 
gas passage from and to the trunk mains, and from purifier to 
purifier. There is a lower inlet-pipe connecting with the inlet 
mains, and an upper inlet-pipe connecting from the upper outlet 
of the adjoining purifier. Between these a valve-disc is provided, 
with a screwed spindle passing through a stuffing-box and gland, 
fixed on the top plates. This spindle is raised or lowered to close 
either the upper or the lower inlet as desired. The outlet column is 
of ordinary construction, but is fitted internally with a lower outlet- 
pipe connecting to the outlet-main, and an upper outlet-pipe con- 
necting to the upper inlet of an adjoining purifier. Between the 
upper and lower outlet the gas is controlled by a valve-disc, as 
described for the inlets, 

It will be readily seen, from this arrangement of inlets and out- 
lets, that the gas can be admitted from the inlet-main to any 
purifier which has the disc raised from the lower inlet, and the 
upper inlet closed. The gas passes under the inlet hood to the 
underside of the lower tier of sieves, where it diffuses itself over 
the entire area of the purifier, then through the purifying material, 
down the outlet column, and through the lower outlet to the out- 
let-main, or through the upper outlet to the inlet of the next puri- 
fier, according to the position of the valve-disc. It will thus be 
seen that, by adjusting the discs, the gas can be passed through 
any number of purifiers; and when it has arrived at the last one, 
it is passed through the main outlet to the station meter. 

W hen the purifiers are arranged in a line, a return box is cast 
on the side plates connecting the upper outlet of the fourth or last 
purifier with the upper inlet of the first of the series. When they 
are arranged in square formation, this box is not required, as the 
fourth or last purifier always adjoins box No. 1. 


SoME FiaureEs as To Cost. 


With regard to the cost of the several purifiers, there is not 
much difference between the small water-lute and luteless kind; 
the contrast being greater in large installations. 


Approximate Costs. 

A set of four luteless purifiers, 12 feet square and 5 feet 
deep, with lifting apparatus, connection, and Clapham’s 
_patent fasteners, wouldcometo .. .. . . . £664 

A similar set with Milbourne’s patent fasteners . . . . 660 
A similar set in water-lute purifiers . 


ae ie MEd ee ie ge 671 
A set of four luteless purifiers, 25 feet square and 5 feet ? 
deep, fitted with Milbourne’s 18-inch valves and con- 
nections, lifting apparatus, and Milbourne’s patent 
; fastener for covers, would cost . oo eee es 2100 
A similar set with Clapham’s patent fastener . 2170 
n similar set in water-lute purifiers . 2326 
si 


imilar set converted from water-lute to luteless, including 
new covers . 700 


In conclusion, the author read an extract from Mr. Fletcher 





W. Stevenson’s “ Modern Appliances in Gas Manufacture,” with 
reference to Mr. Henry Green’s luteless purifier, a complete in- 
stallation of which on a large scale is in use at the Grimesthorpe 
station of the Sheffield Gas Company. It consists of six purifiers, 
each 70 feet long and 40 feet wide, arranged in two lines. The 
three in each line are joined together without a break, forming a 
box 210 feet long; two cast-iron division-plates being inserted to 
separate one purifier from another. The cost of these purifiers 
erected complete, including connections, valves, lifting apparatus 
for the covers, and the columns and girders forming the floor on 
which the purifiers are carried, was £14,678. The cost of purifiers 
of equal area with water-lutes and large covers, calculated at the 
same prices, would be £18,825, or an increased cost of £4147, 
while the house in which they were placed must have been made 
larger to permit of water-lutes on all sides. 


[The paper was illustrated by diagrams and models; and for 
the loan of the latter the author expressed his indebtedness to 
Messrs. C. & W. Walker and Messrs. Clapham Bros. | 


Discussion. 


Mr. R. W. Cowie (Dalkeith) said it was not often that a paper 
was illustrated by models in the way the one they had just heard 
had been; and these had lent very considerable interest to Mr. 
Hutchinson’s communication. They could not have understood 
the various methods of fastening the covers had it not been for 
the models and numerous drawings and illustrations. He was 
struck with the decision of Mr. Herring with regard to the various 
forms of grids in the purifiers. He (Mr. Cowie) had had no ex- 
perience of these different grids; but he had seen some of them 
in other works, and it seemed to him that they would take a great 
deal of time to clean, whenever the purifiers were being emptied. 
The arrangement of Mr. Herring, which was found to be better 
than the patented grids, appeared to be a very simple one. If it 
overcame the difficulty of back-pressure, its not being patented, 
and being easily made by any intelligent workman, it might be 
well to adopt it. A question he would like to ask with regard 
to Mr. Herring’s grid was whether the oxide was harder than in 
the Jager grid. It seemed to him it would become hard unless 
the weight were taken off it. Then the purifiers in Edinburgh 
were 6 ft. 3 in. deep; and if there were only 3 ft. 6in. of oxide in 
them, surely the purifiers were not being worked to full capacity. 
One thing in favour of Mr. Herring’s grid was shown by the time 
that it took to empty a purifier. Mention was made of steam not 
being required in order to keep the water-lutes from freezing; 
but, as a matter of fact, if the purifiers were open to frost and 
wintry weather, they could not very well get away from the use 
of steam, because it was almost necessary to keep them at a con- 
stant heat of about 60° Fahr. ; otherwise the oxide would not work 
so well, and they would have to change purifiers in the winter, 
when they could do without this by using steam. He had had 
some experience with luteless purifiers. He had occasion to put 
in two purifiers, 8 feet square, the covers of which were flat steel 
plates with T-iron edges, and the bolts were fitted as described 
by Mr. Hutchinson. He had no trouble, nor, he believed, had 
his successor, with the joint giving way. These two small puri- 
fiers were laid on a concrete foundation, and the flanges were in- 
ternal, To have left them as they were would have entailed con- 
siderable trouble in clearing out the lime or oxide; and to save 
this the bottom was filled up with cement and gravel to the 
depth of the flange, so that the bottom was a thoroughly flat 
surface. 

Mr. R. B. WappeELt (Dunfermline) said that Mr. Hutchinson 
had spoken of a back-pressure of from 14-10ths to 20-1oths. He 
supposed that back-pressure was thrown by each purifier, and 
that, therefore, if there were (say) eight purifiers in the works, the 
total back-pressure due to them would be from 11°2 to 16 inches. 
In Dunfermline they had adopted Spencer grids, They had four 
purifiers; three being at work and one off, in rotation. At pre- 
sent they had only one set of Spencer grids at work—viz., in the 
last box. The back-pressure thrown by the three purifiers in 
rotation was: No. 1, at the inlet, 55-10ths; No. 2, 57-10ths; 
No. 3, 48-1oths. In Nos. 1 and 2 there were two layers of oxide, 
each 14 inches thick, giving 28 inches of oxide ineach. In No. 3, 
where the Spencer grids were the depth of oxide was 3 ft. 6 in., 
and the back-pressure thrown by that purifier was 6-1oths, 
compared with 13-10ths by No. 1 and 15-10ths by No.2. They 
hoped to still further reduce the back-pressure when all three 
purifiers were working with Spencer grids. 

Mr. W. Ewina (Lochgelly) said he had listened attentively to 
Mr. Hutchinson’s paper, and he could assure members that it 
was one which a young man could lay aside and refer to at any 
time. He would find it very useful, more especially if he was 
about to exercise his mind upon construction. Mr. Hutchinson 
took them through the whole field of purifiers, from the old to the 
newer systems, and showed them what was in operation at the 
present time in the most important, and, to his mind, the finest 
works in Great Britain—those in Edinburgh. Mr. Herring had 
introduced a method of purification which could be quite easily 
followed. There was no patent in it. He himself did the same 
thing (only he did not use an additional grid) with lime, many 
years ago, when he first took up duties after he came back from 
abroad. He put lime into the purifiers, and everybody told him 
it would never do. He used to fill the boxes with lime. He 
started with 18 inches on the lower grid, and filled up to the top; 
and even with Scotch lime he saved much in money and trouble, 
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The purifiers went three, sometimes four, times as long as they 
had done previously. Mr. Herring’s method should be emulated 
by everyone. Anybody building purifiers of small size might, 
with advantage, add another inlet, so that he could put the gas 
in either at the top or bottom ; and if there were a complete set 
of six purifiers, two catch-boxes would keep them safe. He had 
designed both kinds of purifiers—the water-lute and the newer 
system of the Green type—with very successful results. A 30 ft. 
by 40 ft. purifier went for eight months without cleaning; but he 
had only two boxes. He wanted six; but, unfortunately, circum- 
stances did not permit of this number, and he made the best of 
the two. It being an innovation, he put lime in the last box; and 
he passed gas through up to 300 million cubic feet very success- 
fully. Had he had a complete installation of six purifiers when 
he started, he believed he could have gone a year or two without 
opening them. In using oxide of iron, he saved upwards of {900 
when compared with the old system of lime purification. 

The PresipENT remarked that Mr. Hutchinson had brought 
before them many things worth storing for future use. He had 
dealt with purification mostly as applied to the oxide method, 
though those who still kept to the older plan of lime purifica- 
tion would not fail to have benefited by the paper. One thing 
which struck him during the reading of it was the minute way 
in which every little detail was gone into. Not only was this 
the case, but the reason was given for the details of construction. 
Mr. Hutchinson had discussed in order the different types of 
purifiers, their advantages and disadvantages, and, what was 
more important, had gone thoroughly into the cost of each type. 
Compared with other parts of gas-works plant, the method of 
purification would seem not to have marched with the times. 
The ordinary lute purifier had done, and still did, admirably well 
the work allotted to it; but he thought it was the feeling of all 
connected with the gas industry that they were in need of im- 
proved methods, so far as purification wasconcerned. The lute- 
less form of purifier seemed to be gaining favour among engi- 
neers ; and, as Mr. Hutchinson had pointed out, much could be 
said in its favour. He (the President) had not had any personal 
experience of the working of this type of purifier; but he could 
see that it possessed many advantages compared with the older 
type. One of the drawbacks to the luteless purifier, he under- 
stood, had been the way in which the rubber joints were affected 
by the crude gases, and the loss of elasticity through the pressure 
exerted on screwing down the cover. These difficulties seemed 
to have been overcome by a specially prepared rubber. Were 
he in a position to put down a new set of purifiers, he would give 
the claims of the luteless form serious consideration, though 
he would not think of converting a good serviceable set of luted 
purifiers into the luteless form. He understood that in some 
of the places where this form was in use a seal-pipe was fixed 
to the purifier, and was so arranged that excessive back-pres- 
sure would blow the seal, and at the same time the escaping gas 
was led right into the atmosphere—in this way preventing any 
possibility of explosion. Mr. Hutchinson had demonstrated that 
not only was the form of the purifier undergoing a change, but 
also that of the lute inside it; the newer forms having for their 
object the bringing into closer contact of the gas and purifying 
material and giving a more equal distribution of the weight. 
Along with other members who had spoken, he wished to ex- 
press his thanks to Mr. Hutchinson for his interesting paper, 
and for the trouble he had taken in procuring the models and 
preparing the diagrams before them. 

Mr. HuTcuinsov, in closing the discussion, said that at Granton 
the depth of the oxide was 5 ft. 6 in. from the bottom of the puri- 
fier; and that the difference in the time taken to empty the puri- 
fiers was accounted for by the number of wood grids which had 
previously to be taken out. It was quite true that there might be 
some trouble, in the case of small purifiers with rubber joints, in 
fastening them down; and he knew before Messrs. Clapham’s 
fastening came out, the joints used to come off. He thanked 
the members for the good reception they had given his paper. 





At the close of the business, the members were entertained 
at tea in the Crown Temperance Hotel—Mr. J. Kincarp, the 
Gas Engineer and Manager at Kirkcaldy, presiding. 


Mr. J. R. Moyes (Edinburgh) proposed a vote of thanks to Mr. 
Kincaid for the kindness and hospitality he had shown towards 
the members. 

Mr. Kincaip expressed disappointment that he could not get 
to the meeting till late; but he said he had had the opportunity 
previously of reading Mr. Ewing’s address and Mr. Hutchinson’s 
paper. Mr. Ewing had had a wider experience than most of his 
colleagues, and therefore his words of counsel were worth listening 
to. With regard to Mr. Hutchinson’s paper, his opinion was that, 
even though the Association did nothing more this year than 
receive this contribution, the session would not be unprofitable. 
The paper would be a reference one both for seniors and juniors. 








Mr. Scott’s Paper on “The Repair of Gas-Meters.”—In the re- 
marks of Mr. M‘Ghee on this paper, as given in the “ JouRNAL” 
last week, it should have been stated that unless a rotary meter 
was passing a minimum of about 70 (not 70,000) cubic feet an hour 
it was unreliable. In Mr. Scott’s reply on the discussion, his state- 
ment in regard to the late exhibition was that one 500-light meter 
(not 500 meters) stood out for a year. 





GAS AND ELECTRICITY WORKS AS 
CROSS-COUNTRY POWER SUPPLIERS. 


The October number of “ Technik und Wirtschaft ’—a maga- 
zine issued monthly by the Association of German Engineers, 
contained an article by Herr Kobbert, the Manager of the Gas- 
Works at Konigsberg, dealing with the economic problems in- 
volved in the establishment of central works for cross-country 
power supplies. 


Herr Kobbert first refers to the competition of the last quarter- 
of-a-century between the gas and electrical industries, and which 
competition, he says, has been restricted in places where both the 
gas and electrical undertakings are the property of the munici- 
pality by a peaceful apportionment between the two of spheres 
of activity, and agreement as to prices to consumers. Where, 
however, the two undertakings have been in different ownership, 
the competition has been keen and often bitter. The ultimate 
result of five-and-twenty years’ competition has been to give an 
assured position to electricity for the distribution of power over 
large areas from central stations; while there is no serious rivalry 
with gas-works as centres for the distribution of heat. For public 
and private lighting, however, great competition continues. Herr 
Kobbert proceeds to argue that the interests of the two industries 
are not, however, in reality opposed, but that each can advan- 
tageously promote the development of the other. The develop- 
ment of electricity supply has, he thinks, resulted in the needs of 
the larger power consumers being already met; and an attempt 
is being made to extend the use of electricity to smaller applica- 
tions. Gas-works, on the other hand, have already nearly ex- 
hausted demands in the direction of supplying gas to small users 
for cooking purposes, and are entering on a campaign for the 
supply of heat on a larger scale of consumption. Authorities 
on hygiene have furthered this use of gas by their propaganda 
against the smoke nuisance. The progressively increasing cen- 
tralization of household work due to domestic service difficulties 
is entailing an extension in the supply of heat from central instal- 
lations; and in this direction there is an almost illimitable field 
of activity for the gas industry. Economy of fuel and abatement 
of the smoke nuisance will be incidental advantages gained by the 
adoption of heating by gas. 

Herr Kobbert next refers to the economic conditions which 
prevail in East Prussia, which obtains its supplies of coal almost 
exclusively from England through Baltic ports. He advocates 
the import of English coal as a return cargo for the timber and 
grain exported from those ports; and points out that if coal 
rather than coke, tar, pitch, or sulphate of ammonia, is imported, 
the industry of the country will benefit by the production of 
these products from the raw coal on the spot. But the coal must 
be consumed or utilized in such a way that gas, tar, and nitrogen 
are recovered from it and are not wholly or partially wasted as 
smoke. At present about 600,000 tons of coal are imported 
annually through Pillau and Kénigsberg ; and of this, he estimates 
that about 100,000 tons represents the weight of volatile con- 
stituents, such as gas, tar, and nitrogen. The waste gas alone 
from this quantity of coal, if utilized in gas-engines, &c., would 
supply 40 to 50 million units of electricity; while the nitrogen 
would afford, if recovered as ammonia, about 1250 tons of manure 
for the benefit of the agriculture of the district. ; 

At present, the capital expended on gas-works is only partially 
utilized, because the maximum day’s production is ;},-th to 
3$o-th of the annual production. Thus a gas-works which car- 
bonizes 60,000 tons of coal per annum could, without extending 
its plant, carbonize 100,000 tons of coal if work were uniform 
throughout the year. If the gas-works were regarded as a large 
central station for the supply of heat, and gas were produced 
continuously in large ovens or chambers and water-gas gene- 
rators, the plant employed would be considerably simplified and 
less costly, extensive retort-houses would no longer be required, 
the distinction between gas-works and coke-works would then 
no longer be marked, and the central generating stations for the 
cross-country supply of power would become the chief consumers 
of the gas. In this way, the electricity and gas works would 
become colleagues rather than rivals. The imported coal em- 
ployed on gas-works for the supply of central electricity power 
stations would serve to open up the resources of the interior of 
the country, and facilitate the industrial employment of peat and 
timber in districts which are at present more or less inaccessible 
and undeveloped. 








A French patent has been taken out by Dr. Kreidl and Herr 
Heller for the preparation of pure thorium nitrate for use in 1n- 
candescent gas lighting. An abstract of the specification in the 
“ Journal of the Society of Chemical Industry” shows that the 
thorium compound is converted into the salt of an organic 
derivative of sulphuric acid—for example, ethyl-sulphuric acid— 
and this salt is purified by fractional crystallization. The differ- 
ences in solubilities of the ethyl-sulphates of thorium and its 
impurities are greater than in the case of the sulphates. The 
pure ethyl-sulphate is converted into hydroxide, and finally into 
nitrate; and it is stated that a small admixture of the ethyl- 
sulphate with the nitrate is of advantage, since it gives a bulky 
oxide on calcination. 
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WATER SUPPLY TO A LARGE TOWN. 


In the Philosophical Hall, Leeds, Mr. CHARLES G. HENZELL, 
M.Inst.C.E., the Water-Works Engineer to the Corporation of 
Leeds, last Wednesday delivered his Inaugural Address as Pre- 
sident of the Association of Yorkshire Students of the Institution 
of Civil Engineers. His subject was “ The Work of an Engineer 
with Regard to the Distribution of Water to a Large Town.” 


After a few prefatory remarks specially addressed to the 
younger members of his audience, Mr. Henzell said the first great 
problem which faced the water-works engineer to-day, and one 
which had been emphasized by the dry season of 1901, was the 
provision of an ample reserve supply of water for times of acci- 
dent or drought. This provision was made by means of large 
storage reservoirs, in which filtered water was reserved, generally 
under cover, in order that rain and the soot and dust from the 
town might be prevented from contaminating it. The domestic 
water supply had, of course, to be of the purest, and should be 
frequently tested, both bacteriologically and chemically. A fair 
proportion of carbonates was desirable, as they counteracted the 
risks of lead-poisoning. In Leeds, the proportion of carbonates 
was barely sufficient; and if it were only a very little less, parti- 
cular precautions would have to be taken to obviate the chance of 
lead salts being dissolved in the drinking water of the city. 

With a town supplied by gravitation, it was often necessary 
to pump the water to the higher levels. It was then essential 
that a reserve supply should be kept in service reservoirs at a 
considerable height, so that if any accident happened to the 
pumps the high levels might still be served. The mains of a large 
town were always divided into sections, with valves so arranged 
that, in case of fault in any one section, it could be cut off without 
depriving the consumers on the other sections of their supply. 

An efficient department for the detection and prevention of 
waste was a very great asset in the maintenance of an economical 
system of distribution. Waste was detected in two ways—the 
first being by means of a systematic house-to-house inspection by 
day, and by an organized system of testing at frequent intervals 
of all mains and services by night. By the former, leakage from 
consumers’ fittings could be detected and located; with the latter, 
waste from the pipes could be located and immediately repaired. 
The second method of waste prevention was by the Deacon meter 
system, which meant that the town was divided up into sections, 
and at the quietest period of the day the quantity of water pass- 
ing through each section was measured by a meter. From this 
amount all the known consumption was deducted; and thus the 
wastage was obtained. But the same system of house-to-house 
inspection as in the first method was also necessary. By the 
adoption of such measures in Leeds, a waste of 3 gallons per head, 
or 1} million gallons per day, had been found and remedied. 








Yorkshire Junior Gas Association. We learn from the Hon. 
Secretary (Mr. Edward Garsed, of Elland) that the next meeting 
of the Association will take place on Saturday afternoon, in the 
Chemical Lecture Theatre at the Bradford Technical College, by 
permission of the Principal. The President (Mr. F. Scholefield, 
of Dewsbury) will deliver his Inaugural Address, after which a 
discussion on Mr. Shepherd’s address given last January will be 
opened by Mr. P. Ward, of Frizinghall. 


Chemical Industries at the Turin Exhibition.—We learn that 
a large number of applications have been received for space in 
the British Industrial Court at the forthcoming Turin Exhibition, 
and that there is every promise of a thoroughly representative 
display of the various industries of this country. The Chemical 
Industries Committee of the British Royal Commission are 
already considering how the recently organized Chemical Court, 
which attracted so much attention at the Brussels Exhibition, 
may be improved. The Committee referred to include Sir 
Boverton Redwood (Chairman), Dr. G. T. Beilby, F.R.S., Mr. 
J. F. L. Brunner, M.P., Professor Vivian B. Lewes, F.I.C., F.C.S., 
Mr. Thomas Tyrer, F.I.C., F.C.S., and Mr. Corbet Woodall, 
M.Inst.C.E. It only requires the hearty support of manufacturers 
to make the exhibit thoroughly representative and successful. 


International Committee on Screw-Threads.—We learn from 
the current number of the “ Journal des Usines A Gaz” that a 
fully attended meeting of the Committee, on which Mr. James 
W. Helps represents the Institution of Gas Engineers, was held in 
Paris on the 19th and 2oth ult., under the presidency of M. Coze. 
The members received a hearty welcome from M. Marquisan, the 
President of the Société Technique du Gaz en France, and were 
entertained by the Society at dinner at the Grand Hotel on the 
evening of the first day. Mr. W. H. Lindley, of Frankfort, the 
Vice-President of the Association of German Gas and Water 
Engineers, and Mr. Helps, expressed the thanks of the foreign 
delegates for the cordiality of their reception. Next day, the 
members of the Committee of the Society were invited to take 
luncheon with their guests of the previous evening. Several 
toasts were honoured; and after a few remarks from M. Mar- 
quisan and M. Coze, the sittings for the present year were 
brought toaclose. A report of the proceedings will shortly be 
sent to the delegates for submission to their respective societies, 
with the view of calling another meeting if necessary. 





REGISTER OF PATENTS. 


Gas- Meters. 
HisseErp, C. E., of Victoria Street, S.W. 
No. 23,551; Oct. 14, 1909. 

This invention, relating to dry gas-meters, has for its object to pro- 
vide means for rendering the parts of the mechanism readily accessible 
for purposes of inspection or repair, and for ensuring accuracy. 

In dry gas-meters, it has been customary heretofore, the patentee 
points out, to mount the slide-valve mechanism in the casing above the 
measuring devices, and the plate bearing them has been fixed to, and 
formed part of, the meter casing. Under these conditions, the replac- 
ing of a valve-seat or any repair in such parts necessitated the un- 
soldering of the entire valve apparatus. It has been proposed to 
minimize this disadvantage by mounting the valve-seats upon a detach- 
able base-plate made removable from the rest of the apparatus. But 
even under these conditions, it is necessary, in order to remove the 
valve gear and the plate, to uncouple the whole of the crank connecting 
rods and the slide valve rods from the vane rods, and then, further, to 
undo thescrews connecting the plate to the rest of the meter. It has 
also been proposed heretofore to provide independent valve-seats, or 
make them up in one element readily detachable from the valve gallery. 
But in all such constructions, to remove or replace the valve-seats, it 
is necessary to disturb other of the operative parts of the meter. 

According to the present invention, however, the valve-seats are 
rendered independently accessible. It is only necessary to remove the 
one which it is desired to repair or replace, and none of the operative 
parts are disturbed in such a way as to render readjustment necessary 
on reassembling. This is attained by mounting the valve-seats upon 
the plate supporting the valve mechanism so as to be readily detach- 
able therefrom, and disposing the valves and other parts so in relation 
to the plate that it is at most only necessary, in order to remove the 
valve-seat from the meter, to slacken the guide-rail or equivalent part 
for positively guiding the valve (which is preferably provided) or like 
part, and to disconnect a simple connection. The construction of the 
measuring chambers forms no part of the present invention; this 
feature being dealt with in a copending application No. 26,425 of 1909. 


Treating Coal Gas for the Removal of Cyanogen. 
WituiaMs, P. E., of Leytonstone. 
No. 23,624; Oct. 15, 1909. 

This invention relates to ‘‘ treatment for the removal, in soluble form 
and practically free from iron, of cyanogen from coal or other gas of 
the kind wherein such gas, also containing ammonia and sulphuretted 
hydrogen, is, in the presence of water, brought into contact with 
sulphur. 

Hitherto for such purposes, the patentee points out, there has been 
employed apparatus for treating tar-freed gas comprising a horizontal 
cylindrical water-containing scrubber having fixed vertical partitions 
with central openings ; free sulphur being delivered as required to 
the compartments formed by such partitions, and through which there 
passes a shaft carrying rotary brushes for each compartment. The 
ammonium sulphocyanide formed is removed from time to time; 
treated for purposes unconnected with this invention; and as often 
returned to the scrubber until it is sufficiently concentrated. 

The present invention has for object to entirely obviate the necessity 
for the use of sulphur other than that obtained in the ordinary course 
of coal-gas purification, as well as to dispense with any apparatus 
other than is ordinarily employed in gas purification and to obtain the 
ammonium sulphocyanide in strong solution by a single treatment. 

The gas (say, coal gas) is brought, in a suitable vessel, into contact 
with spent oxide of iron in a moist state, whereby the ammonium 
sulphocyanide produced is obtained as a strong solution which drains 
to the bottom of the vessel containing the spent oxide, from which it 
can beremoved and treated for the recovery of the cyanogen. The spent 
oxide may be formed in the vessel in which it is used, by previously 
passing through the vessel coal gas free from ammonia but containing 
sulphuretted hydrogen. 

The gas as it leaves the exhauster, and after the removal from it of 
tar, traverses, preferably in an upward direction, a mass of spent oxide 
in a moist state; the mass of material being supported within a closed 
vessel above a perforated plate or grid arranged above the bottom of 
the vessel which is adapted to form a receptacle for liquid—the gas to 
be treated being admitted to the lower part of the vessel and the treated 
gas withdrawn from the top. The ammonium polysulphide formed by 
the action of the ammonia and sulphuretted hydrogen in the gas upon 
the free sulpbur in the mass forms, with the moisture present in the 
gas and in the mass of material, a strong solution of ammonium poly- 
sulphide, which extracts the cyanogen from the gas so as to form 
therewith (for the most part) a solution of ammonium sulphocyanide, 
which drains into the receptacle in the bottom of the vessel, from which 
it can be withdrawn and treated for the extraction of the cyanogen 
therefrom, and also, it may be, for the recovery of ammonia and 
sulphur. 

The gas treated as described may then be passed on for treatment in 
the ordinary washing plant and the purifying boxes containing oxide 
of iron, in the crdinary way, to remove therefrom the remaining 
ammonia and sulphuretted hydrogen, or be utilized for the prepara- 
tion of strong ammoniacal liquor for the recovery of sulphur from spent 
oxide and like material, as described in patent No. 596 of 1909. 

The patentee (who does not illustrate his specification) claims: (1) 
In the removal, in soluble form and practically free from iron, of 
cyanogen from coal gas containing ammonia and sulphuretted 
hydrogen by subjecting the gas to the action of water and sulphur, 
bringing such gas into contact with spent oxide of iron in a moist con- 
dition substantially as described. 

(2) In the removal of cyanogen from coal gas according to claim 1 
causing the gas under treatment to flow in an upward direction through 
a moist mass of spent oxide of iron, whereby there is obtained a strong 
solution of ammonium sulphocyanide. 
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Manufacture of Incandescence Mantles. 


Soci£TE FRANCAISE DE CHALEUR ET LumrmrE, of Levallois-Perret, 
France. 


No. 5262; March 2, 1910. Date claimed under International 
Convention, March 5, 1909. 


It is a well-known fact, the patentees remark, that “ mantles made 
from artificial silk are more flexible and better sustain shocks and 
vibrations than mantles made from ramie and cotton; on the other 
hand, they present the inconvenience that their manufacture is delicate 
and difficult, that they lose rapidly their illuminating power, and that 
they withstand badly the operation of coating them with collodion.” 
It is further pointed out that mantles made from ramie and cotton, if 
indeed, they are less resistant to shocks and vibrations than those made 
from artificial silk, their manufacture is much simpler, they preserve 
better their illuminating power, and, since they can be coated with 
collodion, they are better adapted for transport. 

The patentees’ proposal is to select artificial silk or analogous 
en pce from cellulose and cotton or ramie as the two fibres for 
the manufacture of their mantles—a mantle fabric being in this way 
composed both of ramie and of artificial silk. In this particular case, 
the artificial silk is said to give the mantles the power to resist shock 
and vibrations, while the ramie renders them easy of manufacture, 
adapted to preserve their illuminating power, and to be coated with 
collodion. These two kinds of thread may be associated, it is pointed 
out, in various proportions and in various manners. They may be 
merely associated in the knitting or weaving of the mantle, or may be 
twisted together or combined to form a single thread in any other 
manner. The fabrics thus obtained are then impregnated, incinerated, 
and coated with collodion in the usual way. 


Vertical Retort Discharging Apparatus. 
West, J., of Southport, and Grover, S., of St. Helens. 
No. 6067; March 10, 1910. 


This invention relates to the construction of a belix or worm dis- 
charging apparatus applied for the purpose of discharging vertical 
retorts. It has for its object the construction of the worm in two sec- 
tions; so that one half can be partly rotated on its axis or spindle to 
such an extent that a free space is made which will permit the inspec- 
tion of the retort and afford ready access to the retort when it is re- 
quired to be scurfed or cleared from carbon deposits—the scurfing tools 
being inserted through the space between the two halves of the worm. 
When the worm is in action for discharging the retort, the two halves 
are joined together and held together by acatch, which can be released 
“4 a os manner through an inspection hole provided in the coke 
chamber. 
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West and Glover’s Vertical Retort Discharging Apparatus. 


Fig. 1 shows the worm divided. Fig. 2 shows the two halves of the 
worm coupled together by the catch. Fig. 3 is a plan of fig. 1, and 
shows the opening obtained by separating the two sections or halves of 
the worm. Fig. 4 is a plan of fig. 2, 

The worm, as shown, is made in two parts A and B; the former 
part being free to revolve on the shaft or axis C, while the part B is 
secured to the shaft. The motion of the shaft, when the two parts are 
coupled together, causes the worm to revolve as though it was con- 
structed in one piece. D and D‘ are lugs cast on the faces of A and B; 
and E is the eye-bearing for the pin D?, which holds thecatch F. Gis 
an inspection door in the coke-receiving chamber below the worm dis- 
charging apparatus, and through which access is obtained to the worm 
for the purpose of releasing or fixing the catch when it is required to 
separate the two halves of the worm, and also to permit the inspection 
of the retorts and the insertion of the scurfing tools. 


Manufacture of Ammonium Carbonate. 


BvuEB, J.,and Deutscue ConTINENTAL Gas GESELLSCHAFT, of 
Dessau, Germany. 


No. 9177; April 15, rgto. 


The process, in accordance with the present invention, consists in 
Causing gaseous ammonia, carbon dioxide, and steam to react together 
by heating the gases separately at temperatures above that at which 
ammonium carbonate can be produced ; the quantity of steam employed 
being varied in accordance with the amount of ammonia the required 
Salt is to contain. 

The process is carried out as follows: The gaseous ammonia, carbon 
dioxide, and steam, in about the proportions in which they exist in 





sublimated ammonium carbonate, are heated separately to a tempera- 
ture above that at which ammonium carbonate can be produced, and 
are mixed by being passed through a tube of small bore. The hot 
gases are led into a sublimating chamber, which is cooled from the out- 
side, and has suspended or supported therein hollow plates or the like, 
which are cooled internally for the purpose of further increasing the 
cooling effect. The precipitation and sent Bas of solid ammonium 
carbonate takes place immediately the gases enter the sublimation 
chamber, and become cooled to below 60° C., the ammonium car- 
bonate then depositing in thick crusts on the walls and cooling surfaces 
formed by the hollow plates. 

It has been found that the quantity of steam used is inversely pro- 
portional to the ammonia contents of the salt obtained. It is accord- 
ingly possible, by a corresponding regulation of the steam supply, to 
vary the ammonia contents of the ammonium carbonate to be prepared. 
The amount of carbon dioxide in the salt remains practically constant 
in this case—about 50 per cent.—whereas the amount of ammonia 
ranges between about 20 and 4o per cent. If, for instance, ammonia 
and carbon dioxide be subjected to the action of but very little steam, 
a salt is obtained which contains above 4o per cent of ammonia. By 
increasing the quantity of steam relatively to the amount of ammonia, 
it is possible to produce salts containing a proportionately less and less 
percentage of ammonia, so that an ammonia content of nearly as little 
as 20 per cent. can be obtained. 

The patentees conclude their specification by stating : Special advan- 
tages of an economical nature are secured in the present process by 
separately isolating from the ammoniacal liquors of gas-works large 
amounts of ammonia, and the carbon dioxide contained therein; both 
bodies being thereupon caused to form ammonium carbonate by treat- 
ment in accordance with the process of this invention. 


Ball-and-Socket Joints. 


Fak, STADELMANN, AND Co., LiMiTED, from a communication by 
Andor Barella, of Berlin. 


No. 12,848; May 26, rgro. 


These ball-and-socket joints have each member of the joint provided 
with internal projections the two sets of which engage for preventing 
the axial rotation of one member of the joint relatively to the other 
member, while at the same time leaving the parts of the joints free to 
partake of the usual oscillatory movement. 





Barella’s Cup-and-Ball Joint for Gas-Fittings. 


As shown, a single lug or projection (a “tongue’’) on one member 
of the joint (say, the ball member) enters between a pair of lugs or 
projections (a ‘“ fork'’) on the other member of the joint. Ample 
space is ieft in the fork, into which the tongue projects, to allow of the 
oscillatory movement of one member of the joint relatively to the other 
member, but not to permit of any rotation. The tongue may be in- 
tegral with the member of the joint to which it is applied, or it may 
be in the form of a screw which can be fixed in position after the 
members of the joint have been connected. A sketch of each arrange- 
ment is given. 


Manufacture of Sulphate of Ammonia from Moist 
Gases. 


CoLtin, F. J., of Dortmund, Germany. 
No. 16,193; July 6, 1910, 


In the various direct processes for obtaining sulphate of ammonia 
from hot gases of carbonization by introducing these gases into sul- 
phuric acid, there is (the patentee states in his specification) the draw- 
back that if the temperature of the gases is kept too high the separation 
of the tar therefrom is made difficult, while at lower temperatures, 
which favour the separation of tar, there is condensation of water 
in the acid bath through which the gases pass, which tends to dilute 
this bath. Efforts have, he says, been made to keep the temperature 
of the gases as high as possible; and, to prevent the condensation of 
water in the acid bath, steam coils have been placed therein. It has, 
however, been found that these arrangements are unsatisfactory, inas- 
much as the tar does not separate completely at the higher temperature, 
and certain of the lighter oils of the tarremain in the gases. These oils 
are removed from the gases when the la'ter pass through the acid bath, 
contaminate the bath, and are rendered less valuable. Furthermore, 
the heating of the bath by the steam coils is costly and difficult to carry 
out, because, ‘‘so far, no material has been found which will sufficiently 
resist the action of the hot acid,” and the amount of steam used is very 
considerable. 

By the present invention, these disadvantages are said to be avoided 
by heating the acid bath from the outside, and at the same time heating 
the mother-liquor which comes from the sulphate of ammonia when it 
is drained on the drip table and in the centrifugal machine, before it re- 
enters the saturator, and by concentrating this mother-liquor through 
the evaporation of part of its water. 

The saturator shown is surrounded by an outer shell or jacket G, 
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forming a space F through which hot gases, hot vapours, or hot air are 
passed in order to externally heat the saturator, and which gases may 
be subsequently treated in the saturator. The gases are conducted in 
such a way tbat the zone of the saturator in which the separation of the 
ammonium sulphate takes place is heated first; and the lower portions 
of the saturator are afterwards heated by the same gases. For this pur- 
pose, the space F can be subdivided, horizontally or spirally, as often 
as may be desired, in order to obtain the greatest amount of heat from 
the gases. The heating gases enter through the tube N and leave at O. 
It is not necessary to heat the bottom of the saturator, as the steam of 
the steam-ejector employed gives sufficient heat for this purpose. 
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Collin’s Sulphate Saturator. 


The operation for obtaining sulphate of ammonia from the gases of 
carbonization is as follows: The gases are first cooled sufficiently 
to remove the tar as far as desired. They then enter the saturator 
through the tube H and leave again through the tube I, passing 
through sulphuric acid, or a solution of acid, on their way, and 
leaving behind the ammonia they contain in the form of sulphate 
at the bottom of the saturator, which is removed by the steam- 
ejector B on to the drip table C. The mother-liquor which is re- 
moved with the solid salt returns to the saturator through the tube K, 
together with the mother-liquor which comes from the centrifugal ma- 
chine D in which the sulphate of ammonia is dried. This mother-liquor 
then runs into the evaporating trough E, which is heated from below 
by the hot gases or hot air passing through the space F around the 
saturator, and some of its water is evaporated—the vapours leaving 
through the pipe P. The mother-liquor thus concentrated re-enters the 
saturator through the opening M. 

In this way, it is possible to allow the gases of carbonization to enter 
the acid bath at a comparatively low temperature, because, in the first 
place, there is very little condensation of the moisture contained in the 
gases in the acid bath, owing to the external heating, and, secondly, 
because the mother-liquor returning from the drip table C and the 
centrifugal machine D to the saturator is concentrated by passing 
through the trough E over the top of the heating jacket G. 





APPLICATIONS FOR LETTERS PATENT. 


APPLICATION FOR RESTORATION OF LAPSED PATENT. 
C. BurneTr has made application for the restoration of the patent 
granted to him for “ Improvements in apparatus for cooling, screening, 
and loading coke,” No. 12,508, bearing date June 16, 1905. 


25,209.—TuorpP, T., F., & H. T., *‘ Anti-vibrating supports.” Oct. 31. 
25,254.—Ross, E., ‘* Mantles.’’ Oct. 31. 
25,3{2.—CONSTANTINESCU, G., ‘* Carburetting air.’’ Oct. 31. 
_ 25,332.—DyeEr, W. C., and Rircuie, S. S. & H. E., ‘* High-speed 
internal-combustion turbine.’’ Nov. 1. 
25,336.—MAacKLow-SmirtH, A., ‘* Gas-calorimeters.’’ 
25,412.—Brook, F. H., ‘* Valves and cocks.’’ 
25,442.—THOMPSON, R., ‘* Tap.” Nov. 2. 
25,504.—Soppy, F., ‘*Separation of mesothoriam from monazite 
sand, and for the concentration of mesothorium in crude products 
obtained from minerals containing thorium.’’ Nov. 3. 
25,585.—CHANDLER, D., ‘‘ Gas-lamp galleries.’’ Nov. 3. 
25,607.—REID, F. T., ‘‘ Time mechanism for gas-valves.’’ Nov. 4. 
25,716.—WYLD, W., ‘' Distillation of ammoniacal liquor.” Nov. 5. 
25,739-—Hicains, W., and Kemp, G.H., ‘‘ Inflammable spirit for 
use in the manufacture of illuminating gas.’’ Nov. 5. 
25,767.—EaGLESHAM, J., and CAMPBELL, M. D., ‘‘ Cooling coke, 
Coalite, and like substances.’’ Nov. 5. 


Nov. I. 
Nov. 1. 














Henry Howarth, of Bradshaw, was found on his bed with the end 
of some piping, which had been attached to the gas-bracket, in his 
mouth ; the gas being turned on. Deceased had been depressed for 
Soms time, and was under the care of a doctor, At the inquest, a 
verdict of ** Suicide while temporarily insane ’’ was returned. 





CORRESPONDENCE. 


[We ave not responsible for opinions expressed by Correspondents.) 


Carbonizing Results. 


S1r,—The capital paper, on “ Carbonizing,’’ read by Mr. Harris last 
March before the Midland Association, together with the excellent dis- 
cussion to which it gave rise a week or two ago, makes really most 
interesting reading, and will provide much food for thought and care- 
ful deliberation to those who, in the near future, are contemplating 
extensions of carbonizing plant. 

The yield of gas per ton of coal, as well as the make per mouthpiece, 
quoted on behalf of this, that, and the other system causes one to wonder 
when, if ever, finality in these directions will be ultimately reached. 
When comparing such quoted results, however (in connection with 
this particular paper and the discussion later), the thought occurred 
tome that probably these figures were not wholly comparable one with 
another, though they may be on the broad grounds of quantity pro- 
duced and illuminating (or calorific) value. What about temperature 
and pressure when registering the quantity made—more particularly 
the former? It is generally recognized that makes of gas should be 
corrected to the standards of 60° Fahr. and 30 inches barometer; and 
it seems to me that, when stating results obtained, it would enable 
truer comparison to be made, and the values of the several systems to 
be better appreciated, were such done and so stated, or were it always 
understood that it had been done. On most important works’ correc- 
tion of volume on account of these two factors is systematically made ; 
but, unless similar adjustment is effected by those giving their carbon- 
izing results, it appears to me that the figures so quoted are really 
worthless as a reliable means of comparison. 


Margate, Nov. 11, 1910. J. M. CampneLt, 


Brick and Concrete Gasholder Tanks. 


S1r,—I have read Mr. Herbert W. Alrich’s paper submitted to the 
American Gas Institute last month, of which you publish the first por- 
tion in this week’s ‘‘ JouRNAL.” The paper contains some criticisms of 
the one I read in November last before the Manchester Association of 
Students of the Institution of Civil Engineers, on ‘‘ The Design and 
Construction of the Large Gasholder Tank at Manchester,” which was 
designed by the Chief Engineer, Mr. J. G. Newbigging, M.Inst.C.E. 
With your permission, I should like to deal with some of the points 
Mr. Alrich has raised with reference to this paper, which was one deal- 
ing also with ‘‘ the principles governing the design of gasholder tanks 
in general ’’—the one at Manchester having been already designed and 
simply used as an illustration. 

Mr. Alrich first questions the figure of 220 lbs. per square inch 
(31,680 lbs. per square foot) used for the ultimate resistance to tension 
of brickwork in 1 : 3 cement mortar, and mentions that Trautwine gives 
220 lbs. pr square inch as the ‘‘ average ultimate tensile resistance of 
brick’ alone. My figure of 220 lbs. per square inch for brickwork in 
cement mortar, I : 3, is obtained from Mr. Thomas Newbigging’s “‘ Gas 
Manager’s Handbook.” Rankine gives 280 to 300 lbs. per square inch 
for brick alone. Taking this for brick, and 175 Ibs. for 1 : 3 cement 
mortar given by Mr. Alrich, we have about 227 Ibs. per square inch as 
the value for the combination. This averaging is approximately cor- 
rect, as the cross area of the joints //us the area of the bond are nearly 
equal to the sectional area of the bricks in the wall. 

Later, Mr. Alrich says, in reference to my methods of calculating 
the strength of masonry tanks by dividing the wall into segments: 
“ The summation of the moments of stability of these was assumed as 
co-operating with the tensional resistance of the ring in resisting the 
bursting pressure.” I assumed nothing of the sort, and cannot believe 
that such tension exists where a puddle-backing is used behind a porous 
wall. Further examination will show that circumferential tension in 
the wall was not mentioned. In fact, the question of tension in the 
ring due to water pressure is all dependent on the earth backing, and 
the method of keeping the same tight up to the wall. In the case of 
the Manchester tank, the puddle was well rammed and watered as it 
was deposited between the wall and the undisturbed ground, which 
was good and very firm. The puddle thus provided a tight filling— 
being put in as the wall rose; so that when the wall was completed, 
and no water was in the tank, a compression stress was produced in 
the ring, which would be further augmented by the puddle being kept 
wet for the whole time. When the water was run in, the effect would 
be to restore equilibrium ; for the water would soak through the brick- 
work, and the pressure would be met by the puddle and the hard clay 
behind. 

In taking one section of the tank as a dam, the whole structure was 
assumed to be well knit together. Not that the piers were indepen- 
dently stable, but that some assistance is obtained from the circular 
form of the structure and its properties as a monolith ; the possibility 
of the failure of one section between the piers being allowed for, because 
it is the weakest part of the wall and would therefore fail first. 

Perhaps Mr. Alrich would point out where my formule “ ignore the 
most elementary principles of analytical mechanics, and the laws of 
Nature as well.” Also, in what way they “ offend ordinary mechanical 
instinct.” He is certainly the first person to refer to them in this way. 
A little more investigation on his part would, I think, show him that 
they are based on the elementary laws of moments, similar to those in 
use for retaining walls. 

With reference to his remarks on my assuming the backing to have 
the same resistance at all depths. I would ask him to again consult 
Newbigging’s ‘“‘ Handbook,” where he will find that the resistance per 
square foot for clay is 1200 lbs. average, which is the figure that I have 
taken. In England, the safe load usually allowed on clay for founda- 
tion work is 14 tons or 3360 lbs. per square foot as a maximum. Allow- 
ing for this at the greatest depth and nothing at the surface of the 
ground, we have 1680 lbs. as the average safe resistance to compression 
per square foot. The figure of 1200 Ibs. is, therefore, very much on 
the right side. Mr, Alrich’s reference to shaving off the uppermost 
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layer of earth, 1 inch thick with a pressure of 100 Ibs. per lineal foot, is 
thus misleading. Further, in this case the earth would be subjected 
to a purely shearing action on the lower edge of the strip, and not toa 
simple compression stress as is the case lower down. 

Personally, I consider the most severe stresses ccme on a masonry 
tank immediately after completion, when the tank is empty and the 
wet puddle and surrounding ground are pressing hard on the “ green ” 
tank wall—tending to burst in one of the sections between the buttresses 
by breaking the bond of the section at the piers. Reference to my 
paper will show that I have dealt with this, and have ot tained a factor 
of safety of 7°7 for the Manchester tank. 

This tank bas just undergone a severe test. It was filled with water 
eleven months after the completion of the brickwork—taking 68 days 
to fill. It was then allowed to stand filled a few days aftec absorption 
bad ceased, and was then emptied. Examination failed to detect any 
signs of failure, or cracking. 

The value of any formula is judged by the way it is borne out in 
practice. The formu’z submitted in my paper, therefore, cannot be 
very wide of the mark. 

The American tanks mentioned by Mr. Alrich as having diameters 
of 185 feet and depths of 42 feet, with walls 7 and 8 feet in thickness, 
show a most extravagant use of material. A tank of this size in 
England would have a wall no thicker than 3 ft. ro4in. at the outside, 
unless the ground were very bad. 

Mr. Alrich in bis calculations assumes that there is maximum ring- 
tension at approximately the centre of water-pressure. This may be 
perfectly true for a tank above ground. But does such tension come 
into play so long as the earth behind the wall is pressing thereon with 
a pressure equal to, if not greater than, that of the water on the other 
side, and thus putting the wall in equilibrium? I contend that it does 
not. 

Lastly, Mr. Alrich considers that he is justified in assuming an ellip- 
ticity of 4 inch per roo feet of tank diameter, and the proceeds to cal- 
culate the extra stress caused by this ellipticity. Seeing that this 
3-inch is but o-00041 of the total diameter, or about three times the 
depth of the inequalities in a well-built brick wall, it is, to say the least 
of it, cutting things too fine for practical purposes, especially when 
peng with brickwork. In common parlance, it seems like ‘‘ splitting 

airs.’ 

There are many more points in bis paper with which I should like to 
deal, but I have already trespassed on your space sufficiently. 

Frank H, Rosinson, Assoc.M.Inst.C.E, 

Manchester, Nov. 11, 1910. 


LEGAL INTELLIGENCE. 


GAS COMPANIES AND PRIVATE ROADS. 














Redhill Gas Company Summoned. 

A case of considerable interest to the gas profession, and one in 
which an important point of law was raised, occupied the attention of 
the Reigate County Bench on Saturday, when the Redhill Gas Com- 
pany were summoned at the instance of the Surveyor to the Reigate 
Rural District Council for “ that on the 25th day of July, in the parish 
of Merstham, the Company, being the undertakers within the mean- 
ing of the Gas- Works Clauses’ Act, 1847, unlawfully did open and break 
up a certain street there called Albury Road, without giving such 
notice as is required by the Statutes in that behalf to the Rural Dis- 
trict Council of Reigate, or to their Clerk, Surveyor, or other officer, of 
the intention of the said Company to open and break up the same, 
contrary to the provisions of the Gas-Works Clauses Acts and the 
Statutes of the said Company.” 


Mr. W. W. Mackenzie appeared for the District Council ; and Mr. 
A. A. METHUEN represented the Gas Company. 

Mr. MAckENnzizE briefly explained the powers of the Company with 
respect to the opening of roads, but pointed out that the Act provided 
that three clear days’ notice should be given to “‘the persons having 
the management or control of the streets” in which such work was 
carried out. As this was not a private lane or street defined by Statute, 
the Company were bound to give this notice; and section 9 of the 
Act further stated that plans should be submitted, and that the work 
should be carried out in accordance with such plans. The penalty for 
every offence was one not exceeding £5. There was no doubt this was 
a thoroughfare for public passage within the meaning of the Act. 

The CLERK: Is there any question as to whether this road has been 
dedicated to the public ? 

Mr. MEetHUuEN: I do not dispute there is a public right of highway 
over the road ; but it is not a highway repairable by the inhabitants. 
That isthe real point. It is a private road. 

Mr. MackENzZIE said the portion of the road in dispute was dedicated 
by the owners to the public six years ago. 

Mr. METHUEN: “ Dedicated to the public” is a very awkward ex- 
pression to use. What happened was that the owners dedicated to 
the public a right of passage over this road. The real point in the case 
is whether they can require us to give notice in respect of a road which 
is not repairable by the inhabitants at large. 

Mr. MackeENZIE argued that the District Council had “control ” 
over the road because it was an obligation imposed upon them by 
Statute to prevent an obstruction. Six years ago, the owners agreed 
to dedicate the road to the public; and the road was made up in 
accordance with plans submitted to the District Council and under 
the superintendence of the Council’s Surveyor. The Council also took 
a sewer down the road at the expense of the public. Before 1835, any 
land laid out as a highway and used by the public instantly became 
repairable by the inhabitants of the parish, now represented by the 
District Council. In 1835, it was found from experience that so many 
highways were laid out in this way, especially in towns, that a great 
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burden was placed upon the ratepayers in repairing new streets. It 
was then enacted that no highway should be repairable by the parish 
unless the street was formally made up to the satisfaction of the sur- 
This Act did not affect the 
question as to whether or not it was a public highway. It still left 
the matter where it was—namely, that a public highway was one over 
which the public had a right to pass. 

The Cuarrman (Sir J. Colman, Bart.): Do you claim the absolute 
right of the District Council to control any road or path dedicated to 
the public ? 

Mr. MAckENZIE: Yes. 

Formal evidence having been given, 

Mr. METHUEN, on behalf of the Gas Company, said this was a very 
important matter. It was not a question merely as to whether they 
had to give notice in respect of streets which were becoming town 
streets, but whether they had to give notice in respect of any land over 
which there might be any right of public highway. It was an enormous 
question. This was not an urban district, but a rural district; and 
constantly there were calls to take gas up to a private house where they 
might have to go under a footpath and lay their pipes. If his friend’s 
contention was right, they would have to give notice, submit plans, and 
wait for the inspection of the Local Authority in each instance before 
they could carry out such works. After all, it was not merely a ques- 
tion of convenience. The real point which he would ask the Bench to 
decide was, Had the Rural District Council any right to require notice 
or plans in respect of a road not repairable by them? He submitted 
they had not. This land was not vested in the public. In the case of 
Harrison v. Duke of Rutland, the plaintiff, in order to uphold what he 
deemed to be the rights of the public, stood upon a path over which 
there was a right-of-way on the Duke of Rutland’s land. Harrison 
was removed from the highway; and an action for trespass was then 
brought. The Court of Appeal held that Harrison was a trespasser, 
because the right to pass over the land was the only right the public 
had. The duty of the District Council was to protect the public 
rights; but this did not refer to the road itself. His learned friend 
could not show asingle thing which gave the District Council the right 
to interfere with the road. They had no property in it. 

Mr. METHUEN, in reply to the Clerk, said the owners were the proper 
persons (if any) to receive this notice; but he did not think it was 
necessary under the Gas- Works Clauses Act. 

Mr. MACKENZIE said it was a startling proposition that, in the case 
of a public highway not repairable by the public, no notice was 
necessary. 

The Bencu, after a brief consultation, said there must be a convic- 
tion, and imposed a fine of {2 and costs. Upon the appeal of Mr. 
Mackenzie, they awarded the District Council 15 guineas costs. 

Mr. METHUEN: Your Worships will state a case ? 

The CuairMAN: Certainly. It is a very important question, and a 
proper case to take further. 


_— 


Unsuccessful Claim against Messrs. Gibbons Bros, 


At the Wandsworth County Court last Tuesday, before his Honour 
Judge Harrington and a Jury, George Simmonds, a labourer, sued 
Messrs. Gibbons Bros., Limited, of Dudley, for £150 compensation, 
under the Employers’ Liability Act, for injury caused when employed 
by them at the Wandsworth Gas-Works on the 22nd of July. Plain- 
tiff, with two other men, was engaged in unloading a cart full of iron 
pipes about 4 feet long, and from 6 to 12 inches in diameter, when the 
first pipe lifted off the cart slipped and struck him on the right knee. 
He had to go to the Bolingbroke Hospital, and attended there till the 
13thof October. He subsequently went to St. George’s Hospital. He 
had not been able to do any work since the accident. Mr. R. Griffiths, 
a surveyor, said he thought the method of unloading the cart was un- 
safe. Dr. Bouck, who examined the plaintiff on the 16th of August, 
said he was suffering from what was practically a sprained knee, and 
this would prevent him lifting heavy weights. He would, however, be 
well in three months. For the defence, Dr. Fergus, House Surgeon 
at the Bolingbroke Hospital, said that when plaintiff came to that 
institution on the 22nd of July he had some water on the knee, and 
there was a small abrasion on the right side of the knee. He was an 
out-patient till Oct. 13, when witness thought he had practically re- 
covered and was fit for work. Dr. W. Cooke, who examined the plain- 
tiff on Oct. 6, said he considered plaintiff would be able to return to 
work in a fortnight. In cross-examination, he said he thought the 
man was shamming pain. Arthur Parish, the defendants’ foreman, 
said the weight of the pipe which fell was 1 cwt. 1 qr. 18 Ibs. ; and it 
was perfectly proper to unload such pipes by hand and in the manner 
in which those in question were unloaded. The two men who were 
working with the plaintiff having given evidence as to how the acci- 
dent happened, George Gatland, a yard foreman in the service of the 
Gaslight and Coke Company, corroborated the statement of Mr. Parish 
as to the method of unloading the pipes. The Jury returned a verdict 
for the defendants ; saying they thought the action ought never to have 
been brought. His Honour concurred; and judgment was entered 
accordingly. Mr. Wilde, who appeared for the defendants, agreed to 
Simmonds being awarded compensation under the Workmen’s Com- 
pensation Act; and he was allowed {12. 





North Oxfordshire Water Company, Limited. 


Last Saturday, Mr. Justice Warrington made the usual order in 
respect of this Company in a debenture-holder’s action, which came on 
as a short cause on motion for judgment. Mr. Thorpe appeared for 
the plaintiff. 











Water Supply Scheme for Heacham.—At the Public Hall, Heacham, 
last Tuesday, Mr. W. O. E, Meade-King, M.Inst.C.E., held an inquiry 
into an application made by the Docking Rural District Council to the 
Local Government Board for authority to borrow £6250 for the pur- 
pose of providing a supply of water for the parish of Heacham, in 
accordance with a scheme prepared by Mr. E. Herbert Stevenson, 
who explained its details, There was no opposition. 
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MISCELLANEOUS NEWS. 


PRESENTATIONS TO MR. W. R. HERRING. 





His Farewell to Edinburgh Employees. 


On the evening of Tuesday last, Mr. W. R. HERRING, on retiring 
from the position of Chief Engineer to the Edinburgh and Leith Gas 
Commissioners, was the recipient of valuable presentations—the gift 
of the employees and workmen under him in the offices and works. 
The ceremony took place in the Technical Office. There was a large 


attendance of the workpeople, for whose convenience a special train 
was run from and to Edinburgh. 


Mr. A. MASTERTON, who succeeds Mr, Herring as Engineer, pre- 
sided. The occasion, he said, was a unique and eventful one for their 
guest, and they had met to wish him God-speed in his new venture. 

The CHarrMAN, at a later hour of the evening, said it was with the 
greatest pleasure, not unmingled with regretful feelings, that he had 
undertaken the duty requested of him that night. It had been his 
privilege to bave been at many gatherings since he became connected 
with the gas industry, but this one was unique in its character, because 
it was the ending of an important chapter in the annals of their profes- 
sional history. They had reached a transition stage, on the platform 
of which they looked back to the past and forward to the future. 
Naturally, many changes had taken place during the thirteen-and- 
a-half years of Mr. Herring’s administration. Old things had passed 
away, and a new and more important era had been entered upon at the 
Granton works. When Mr. Herring came north among them, they 
predicted that he was the right man in the right place, and that they 
were fortunate in getting him as their chief. He had not disappointed 
them. He bad proved a good friend to them all, as they could testify. 
As regarded his capabilities, they had only to become acquainted with 
the organization and details of the magnificent work which be had 
designed and brought to completion. Men of note had usually monu- 
ments raised to them after they had passed away; but Mr. Herring 
had erected one in his lifetime, which would be seen by generations 
yet unborn. He had had many opportunities, in their acquaintance, 
of forming an opinion of Mr. Herring’s character; and he felt it would 
be wrong of him if he omitted to say a few words, although he knew 
that Mr, Herring would rather that hedid not. Hewould pardon him 
when he gave this testimony—that they had ever found bim thoughtful 
and generous in his dealings, considerate and just in business, and fair 
and honourable among the employees. They had noted more than 
once his keen judgment and unbending strength of principle, allied to 
his clear perception of duty, and the power to decide promptly. He 
had often had complex and difficult questions to solve, subjects of a 
varied and delicate nature requiring a cool head and a quick under- 
standing to consider them. He had faced these difficulties with a mas- 
terly mind ; and he had never had to acknowledge defeat. Although 
he was leaving the old, familiar place, he was not severing his con- 
nection with them entirely. They should gladly welcome his advent 
among them from time to time, with hearty enthusiasm. They 
should follow him in his future career; and, judging from their know- 
ledge of his work in the past, they had every confidence that he would 
meet with unparalleled success. He had tbeir best wishes for this, 
and also for good health and strength. He had now to ask Mr. Her- 
ring, in the name of the officers and employees—in short, of all those 
who had been under his jurisdiction—to accept a silver rose bowl as a 
token and proof of their respect and esteem, and as a lasting remem- 
brance of their past association. With unfeigned pleasure he turned 
to Mrs. Herring, and begged that she would accept, from the same 
sources, a silver salver, as an evidence of their goodwill and regard 
for her. They trusted that she would find pleasure and comfort in ber 
new home, and be long spared to her husband and family. With the 
greatest heartiness he handed over the gifts to Mr. and Mrs. Herring. 
He called upon those present to join with him in drinking to the long 
life, health, and prosperity of Mr. and Mrs. Herring and the children. 

The inscription on the rose bowl was: 


“ Presented to W. R. Herring, Esq., Member of the In- 
stitution of Civil Engineers, on the occasion of his retiring 
from the position of Chief Engineer and Manager to the 
Edinburgh and Leith Corporations Gas Commissioners, 
by the officers and employees, as a token of their respect 
and esteem. Edinburgh, 11th November, 1910.” 


The inscription on the salver was to the same effect, with Mrs. 
Herring’s name substituted. 

_ Mr. HERRING, on rising to respond, was greeted with great enthu- 
siasm. He said that no man could find himself in the position in 
which he found himself that night without being moved by the very 
heartiness of their reception. Mr. Masterton had in most gracious 
terms referred to him, to his work, and to his association with them; 
and he had also told him of the spontaneous character of the sugges- 
tion, which came from themselves, that they would not allow this in- 
cident in his life to pass without marking it indelibly upon his mind. 
This they had undoubtedly done. Not oualy had they asked him to 
accept, on behalf of his wife and himself, very handsome and costly 
gifts, but the manner of their giving was, if possible, even greater than 
the gifts themselves. He had, as Mr. Masterton remarked, been with 
them now rather more than 134 years. It was unique, as Mr. Masterton 
remarked, if they remembered that so mucb change had taken place 
during this time in the organization of the undertaking. It bad just 
occurred to him that not a single department of the great undertaking 
was as it was fourteen years ago. The works were changed, and the 
other departments were all changed ; not even one of them being now 
housed in the same quarters as they were at the beginning of his term 
of office, In making these changes, it had been inevitable that there 





had been a little rough ground to traverse; but, on the whole, and 
with the concurrence and the expressed wish of the Commissioners, 
they had, as far as practicable, made provision for the comfort and 
wellbeing of those who carried on the operations. He thought it could 
be claimed that they were all working under more ccmfortable and 
more healthy corditions than in the old days. It was also gratifying 
to him to know that the changed conditions were appreciated in the 
respective depariments. It was not easy, in carrying ona work such as 
this, to make provision as far as perhaps one would wish for the comfort 
and welfare of those arcund them. But, as employees, they had been 
fortunate in baving over them a body of business men, in the persons of 
the Gas Commissioners, who had always been ready to see the necessity 
of studying the welfare of those they employed; and it did not need 
him to remind them of what had been done for the employees of the 
undertaking. The sick fund had been encouraged to the extent of 
backing it, should it ever be found necessary to back it, by the funds 
of the Commissioners. But what he thought was of even greater 
importance was the provision that bad been made for the retiral 
of those in their employ—optionally at 60, but compulsorily at 65. 
He had always realized, in every undertaking with which he had 
been connected— gas and ctherwise—that it was a very hard case for 
an employee to be working ten, twenty, thirty, and perhaps forty years 
for an employer, and then, when he became too old to work, or 
was enfeebled by sickness, to have nothing to look forward to but his 
own scanty savings, and which he had to rely upon just at the time 
of life when he ought to have less care for his future than at any other 
period. Fortunately, in their case, this had now been provided for 
them ; and on a scale which they must consider liberal. There were 
many who had retired on the full scale; and he was glad to see 
several of them there that night, hale and hearty. One thing which 
had surprised him more than another was the large number who 
could have retired at 60 on the full pension scale, but who had pre- 
ferred to be allowed to work on. Although they could add nothing to 
the amount of their pension, they preferred to work on so long as they 
felt it for their work. This was an indication as to how the employment 
was appreciated. He had referred to the rough ground which it bad 
been necessary to traverse in making the changes which had been made 
in the organization of the undertaking ; and it occurred to him that 
they might look upon the whole organization as an arch. An arch, as 
they knew, was made up of a great number of individual pieces. 
There were so many pieces on the face of the arch, seen by every 
passer-by ; there were a larger number of pieces under the surface ; 
and there was a still greater number beneath. These were all unseen. 
Yet every piece was playing its part; and without each individual 
member, the other members could not do their part. This was the 
position withthemselves. Some were seen on the face ; others had to be 
looked for under the surface; others they knew were there, but they 
could not see them once they were placed in position. He had had the 
honour of being for years the keystone of the arch. It was an honour 
that he had very much appreciated. It was a position that he had been 
proud to fill; and hecould not vacate it without deep feelings of regret, 
for it had been a very important epoch in his life. Some years ago, he 
would have spurned the idea of ever allowing fate or destiny to move 
him on; but they were not masters of their own destiny. Something 
had moved him on, and, as they knew, he was going; but he was glad 
to see—and he appreciated it very much indeed—that the Commis- 
sioners had found a way of retaining his services in their employ, and 
not, as it were, cutting him adrift from his own child. His heart had 
naturally been built in this great undertaking. He was going to say 
that every brick and every rivet had formed part of his thoughts at 
the time it was necessary to place them. It was impossible for one to 
break away from such an association without feelings of real regret. 
In again thanking them for their handsome gifts, he could not say 
more than that he did sincerely thank them. They should show them 
to their friends, asa memento of their life there ; and they should hand 
them to their children, both of whom, he was going to say, knew about 
as much about Granton as they did themselves. His little daughter, 
when she was but five years of age, in quite an informal ceremony, 
laid the first brick of the gasholder tank. He himself carried her on 
his shoulder down the plank. Then his little son, he also without 
ceremony, laid the first brick of the second section of the works. He 
could assure them that his children had taken as great an interest in the 
works as anybody could have done. Their whole lives, so far as their 
memories were concerned, had been spent at Granton; and he knew 
they had spent many happy days there. They would therefore asso- 
ciate with this event and ceremony and the sight of the lovely gifts, 
their childhood’s recollection of their father’s work. 

At the call of the Chairman, three cheers for Mr. Herring were given 
with great heartiness. Mr. Herring, it was explained, was obliged to 
leave, as he was going to London that night. As be moved from the 
table, taking farewell of those beside him, the audience sprang to their 
feet and burst into the pathetic Jacobite song, ‘‘ Will ye no’ come back 
again.” Immediately afterwards, Mr. and Mrs. Herring, attired for 
travel, emerged from the dressing-room ; and as they walked down the 
hall, the handshaking on all sides was hearty and continuous. Having 
reached the door, Mr. Herring turned, and for a second or two surveyed, 
with evident emotion, the still more emotionally moved assemblage ; 
then, with a wave of good-bye, he passed out and disappeared from 
his followers and his friends in the North. 

The CuairmaN, at a later stage of the evening, proposed the toast 
of “The Gas Commissioners,” which was responded to by Judge 
Bryson, the Convener of the Works Committee, and by Judge Inches, 
the Convener of the Finance and Law Committee. The former stated 
that Mr. Herring, before he went away, asked him to say, what he bad 
forgotten, that he had been the keystone of the arch, but that Mr. 
Masterton was now filling that important position—that Mr. Masterton 
was now the keystone of the arch which held the whole thing together, 
and that he hoped they would give the same service to Mr. Masterton 
that they had given to him. 

Mr. M‘Gittivray, Works Foreman at Granton, proposed the toast 
of ‘‘ The Chairman,’’ which was duly acknowledged ; and the proceed- 
ings, which had taken the form of a concert, given by the employees 
of the Commissioners, and had been very cheerful throughout, were 
brought to a close at half-past ten by the singing of “‘ Auld Lang Syne.” 
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OLDHAM GAS-WORKS EXTENSION. 


Inauguration of the New Four-Lift Spiral-Guided Holder. 


The Chairman and Members of the Oldham Gas Committee in- 
vited a number of gas engineers in Lancashire and adjoining counties 
to be present at the inauguration of the four-lift spiral gasholder 
(described and illustrated in last week's “ JoURNAL,” p. 392) which has 
been erected at the Higginshaw Station by Messrs. Robert Dempster 
and Sons, of Elland; the ceremony being fixed for Monday of last 
week. In the early part of the afternoon, the company assembled at the 
entrance to the Hollinwood Gas-Works, and having inspected them 
proceeded to the site of the tank which is now in course of construction 
for a spiral-guided holder that will have a capacity of 5} million cubic 
feet, a description of which was published in the “JournaL” for 
Aug. 16 last (p. 455). From Hollinwood the party travelled by tram to 
the Higginshaw station for an inspection of the new holder. 


Mr. J. W. BroapHEAD (of Messrs. R. Dempster and Sons), before 
asking Alderman Thompson, J.P., the Chairman of the Gas Com- 
mittee, to turn on the gas from the new holder to the town mains, 
explained that the new holder, which had replaced a two-lift holder, 
though not the highest of its kind in the world, was the highest in pro- 
portion to its diameter. Since it had been inflated, it had stood the 
test of several rather severe storms. When a gale was blowing at the 
rate of 90 miles an hour, with a pressure of 40 lbs. to the square foot, 
a total pressure of 178 tons would be exerted on the holder if fully 
inflated. To meet this pressure, each of the carriages (36 in number) 
round the tank would have to stand a pressure of 5 tons; but each 
carriage was capable of standing a pressure of 2otons. He had tocon- 
gratulate the Chairman and the members of the Gas Committee on 
their progressive policy, which he hoped would be more than amply 
justified. He then asked Alderman Thompson's acceptance of a hand- 
some silver rose bowl as a memento of the occasion. 

Alderman THompson, in tendering his thanks, said it had always 
been the endeavour of the Committee to keep up with the times; and 
much of the success of the undertaking was due to the carrying out of 
this policy. Theold gasholder, which had been displaced by the new 
spiral-guided one, was erected 39 years ago, and brought into use the 
following year. It hada capacity of 400,000 cubic feet; and by the 
new holder the storage capacity had been increased by 375,000 cubic 
feet. The reason why the Committee decided upon having a spiral- 
guided holder was on the score of expense ; and the only anxiety they 
had was whether this system for a four-lift holder would stand wind 
and weather. However, on the information obtained from experts, 
and also on the advice of their Engineer (Mr. T. Duxbury), the Com- 
mittee came to the conclusion it would be quite safe to adopt the 
spiral-guided system, which meant a saving to them of f1000. The 
new holder had already stood the test of wind and weather, and proved 
its stability ; and he felt satisfied that it would answer the purpose for 
which it had beenerected. It would be known as the “ Elland Holder,” 
because the Contractors had their works there. The Committee were 





entirely satisfied with the way in which the Contractors had done their 
work ; and he hoped the holder would bea credit to them. 


A DINNER. 


Alderman Thompson then turned on the gas from the new holder to 
the town mains. The party having inspected the plant in use at the 
Higginshaw works, returned to Oldham by special trams, and were 
entertained at dinner at the Town Hall. Alderman Thompson pre- 
sided ; and those present included the Mayor (Alderman Schofield), 
the Town Clerk (Mr. J. H. Hallsworth), the General Manager of the 
Gas and Water Departments (Mr. A. Andrew), the Gas Engineer (Mr. 
T. Duxbury), and the Works Superintendent (Mr. J. Dudley). 

After the toast of “The King” had been submitted from the chair 
and duly honoured, 

Mr. Isaac Carr proposed “The Oldham Gas Committee and Suc- 
cess to the Undertaking.” Having observed that if spiral-guided gas- 
holders were well anchored in solid ground, there was no reason to have 
any fear as to their safety, he said the Oldham gas undertaking was 
in the forefront of those in this country. When they came to consider 
the magnificent works they had inspected that day at Hollinwood and 
at Higginshaw, it was evident that no money had been spared where 
money was wanted for the improvement of the plant, so that the manu- 
facture of gas could be carried out with efficiency and with cheapness, 
It was not surprising, therefore, to learn that they could sell gas cheaply 
at Oldham ; and he hoped they would go still further in this direction. 
They in Oldham were travelling on right lines; and he wished them 
every success. 

Alderman THompson, responding, said that he and his colleagues on 
the Gas Committee were delighted to have so many gas engineers and 
experts in gas manufacture present with them that day. He desired to 
thank Mr. Carr on behalf of the Gas Committee for the compliment he 
had paid to them. The Oldham Gas Committee had always tried to 
keep their works up to the highest state of efficiency; and he was 
pleased some of the experts present had found something in connection 
with the works that they could commend. They all recognized that a 
vast amount of money was sunk in gas undertakings in the country ; 
and they also recognized the great importance of the gas industry. 
At one time it was thought that electricity would supersede gas for 
many purposes ; but in his opinion there was a grand field for both. 
Through the adoption of improved stoking machinery, and other 
things, they had been able to cheapen the cost of production, 
and manufacture gas at a very low figure. Not only this, but 
with the aid of improved appliances for consumption, they had 
a much more brilliant light; and the demand was greater to-day 
thanever. It was a matter of satisfaction to know that in a number of 
places the local authority had given up electricity for street lighting 
and reverted to gas; and it was to the credit of gas engineers that 
this bad been brought about. If the gas industry was to keep its 
place, they must have gas engineers not only well informed on the 
subject of gas manufacture, but possessed of a certain amount of com- 
mercial knowledge. There were very few callings in life where so 
many qualifications were necessary as in the gas industry. A gas 
engineer was, in fact, a marvellous man of knowledge. Not only had 
he to be conversant with the manufacture of gas, but he had to be a 
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chemist, an analyst, an architect, and a commercial man as well. He 
was glad to see that the Universities were taking up this question. 
There was no doubt that much good would result, and considerable 
advancement be made in the science of gas manufacture. With refer- 
ence to the works seen by the visitors that day, he might say that 
during the past ten or twelve years the Gas Committee had made very 
extensive alterations and improvements. They had spent big sums 
of money, and increased their capital account toa large extent. The 
result of all this had been a considerable reduction in the cost of pro- 
duction, which had enabled them to lower the price of gas. Therefore 
they had been amply repaid for the outlay ; and they were now able to 
supply gas at 1s. 84d. to 2s. per 1000 cubic feet, net. Though their 
area of supply—16,000 acres—had not increased, the number of con- 
sumers had gone up year by year. When a boom in trade came, the 
Committee would be in a position to meet the further demand for gas. 
At present, they had over 50,co> workshops and houses connecied to 
their mains. He thought he was right in saying that Oldham had one of 
the most prosperous gas undertakings in the coun'ry, and had always 
been in the forefront. Since they took over the works in 1854, they 
had paid to the borough fund more than £400,000 in aid of the rates, 
besides supplying gas gratuitously to the value of over £180,000, 
Therefore he was right in saying that the gas undertaking had been 
@ prosperous one for the ratepayers. He believed, however, that 
they were to be prevented from giving so much. They were to be 
limited to £7590 per annum. What would bs the result? The gas 
consumers would get the benefit in having cheaper gas. 

Councillor GoopMan, in submitting “The Contractors,” explained 
the reasons which led the Gas Committee to erect a new gasholder at 
Higginshaw, and added that it was the aim of the Committee to give 
the town as good a supply of gas as possible. The Contractors, he 
said, had done their work we'l, and the Committee we.e p2rfectly 
satisfied. 

Mr. J. W. BroapDHEAD, in response, said that his firm had a staff 
second to none, and were thus able to turn out good work. It was 
pleasant to know that their efforts to give satisfaction were appreciated 
by those they worked for. As to spiral-guided holders, his firm was 
one of the few that advocated the system; and the figures he gave 
them at the Higginshaw works were, he thought, sufficient to assure 
them that, with reasonable dimensions, the spiral-guided holder was 
absolutely safe. As Mr. Carr had said, if they were well anchored 
down to the ground, they could not possibly have a mishap. For him- 
self, he believed that the spiral-guided holder would be the thing 
of the future. Ona behalf of his firm, he had to thank the Chair- 
man and members of the Gas Committee for many kindnesses received 
from them. They had found the Corporation very considerate indeed ; 
and in connection with the new holder at the Higginshaw station, he 
desired specially to express his thanks to Mr. Duxbury and Mr. Dudley 
for the assistance they rendered the men, so that the contract could be 
completed to time. 

The Mayor, in proposing “ The Visitors,” said he and his colleagues 
were pleased to see such a large attendance of gas engineers from 





different parts, to take part in the inauguration of the new holder. 
They claimed to be progressive in Oldham; and he thought what the 
visitors had seen and heard about the gas undertaking would have gone 
far to prove this statement. 

Mr. R. G. SHADBOLT responded, and observed that he and his col- 
leagues from other towns had been much interested in all they had 
seen. On behalf of himself and the other visitors, he thanked the 
Corporation for their hospitality. 

Mr. H. Kenpricx also responded, and gave some particulars as to 
the course of lectures arranged for at the Manchester University on the 
science of gas manufacture and combustion. He said he was pleased 
to state that a large number of students were availing themselves of 
the facilities offered under the scheme. 

Councillor H. Wipe proposed “The Officials.” In the course of 
his remarks, he paid a high tribute to the services which had been 
rendered to the gas undertaking by Mr. Andrew and Mr. Daxbury. 
He added that the latter had the full confidence ‘of the Gas Committee, 
and since his appointment had carried out at the works many impor- 
tant improvements for the greater efficiency of the department. Through 
the influence of Mr. Duxbury, they had at the present time a number of 
students attending the local technical classes studying the manufacture 
of gas. He also paid a tribute to the other chief officials. 

Mr. Douxsury, responding, said he had always been well supported 
by his Committee in the work he had to do. 

Mr. AnpDREw also replied; and the proceedings concluded with a 
vote of thanks to Alderman Thompson for presiding. 
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SOWERBY BRIDGE GAS-WORKS EXTENSIONS. 





Local Government Board Inquiry. 


The Urban District Council of Sowerby Bridge having applied to the 
Local Government Board for sanction to borrow the sum of £15,900 
for the purpose of extending and re-modelling their gas-works at 
Sowerby Bridge, Mr. R. G. HetHerinaton, Assoc.M.Inst.C.E., one 
of the Board’s Inspectors, held an inquiry last Wednesday, in the 
Council Chamber, into the subject-matter of the application. Among 
those present were the Chairman of the Council (Mr. A. S. Firth, J.P.), 
the Clerk (Mr. Rhodes), the Chairman of the Gas Committee (Mr. 
J. W. Whiteley), and the Gas Engineer and Manager (Mr. A. W. 
Bissell). The application was not opposed. 

The CLeErk said the Council had been empowered to borrow for gas- 
works purposes sums amounting to £102,000 ; and there had been actu- 
ally borrowed £98,422—leaving unexpended borrowing powers to the 
extent of £3578. With regard to the £98,422, there had been repaid 
£85,429; leaving £12,993 still owing. On the whole of the works 
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belonging to the Council—gas, water, sanitary, &c., £197,116 had been 
expended ; and in respect of this, loans totalling £195,255 had been 
sanctioned, £191,874 borrowed, and £131,912 repaid—leaving £59,962 
still outstanding. These figures showed that the Council were in a 
very sound financial condition. The Sowerby Bridge urban district 
had an area of 564 acres; but in addition to this the Council supplied 
gas to the outlying districts of Ripponden, Triangle Richworth, 
Sowerby, Mill Bank, Soyland, and parts of Luddenden Foot 
and Norland. The population of Sowerby Bridge in 1991 was 
11,475, but was now estimated at 12,200, though the total sup- 
plied with gas was estimated at about 24,000. The rateable value 
of the district for poor-law purposes was £55,832, and for dis- 
trict rate purposes £52,008. The poor-rate was now 33. 10d. in the 
pound, and the district rate 2s, 1od.—a total of 63. 8d. A penny rate 
produced £202, In consequence of the growth of the population and 
the increased requirements of the district which had taken place 
the past few years, the extra demand for gas from inside and outside 
districts made the gas-works totally inadequate to supply the wants 
of the gas area. The present works were old and in a dilapidated 
condition ; and should the increased demand continue, great difficulty 
would be experienced in affording a sufficient supply under present 
circumstances. Their normal daily capacity was 525,000 cubic feet, 
and the demand varied from 550,000 to 650,000 cubic feet. The pre- 
sent holder capacity was 670,000 cubic feet. It would be observed 
that extreme measures and considerable tact had to be exercised to 
cope with the demands of the district at present. The seriousness of 
the position made by the unprecedented demand last winter compelled 
the Gas Committee to consider making the proposed extensions. 

Mr. J. W. WHITELEY (the Chairman of the Gas Committee) was then 
called to submit the proposed scheme. He said that ever since he had 
been 4 member of the Council (94 years) it had been their policy to 
defer spending money until the original loan was paid off; but the ex- 
tensions and renewals at the gas-works must not be delayed any longer. 
The retort-house was 49 years old, and was braced and buttressed up 
at many points, The benches were also in such a state that it would 
be penny wise and pound foolish to attempt to patch them up any 
longer. There were three reasons why the Council should proceed at 
once with the scheme. First, because the condition of the works, for 
an annual output of 125 millions, was altogether inadequate and un- 
reliable. Secondly, because the Committee were having an increase in 
the demand for gas month by month; the output so far this year being 
3,300,000 Cubic feet in excess of the corresponding period of 1999, while 
the prospects of a further increase were very rosy, as there was likely 
to be a larger demand for gas for manufacturing purposes as well as for 
cooking. Thirdly, because the judicious expenditure of the money asked 
for would justify the outlay by increasing the efficiency of the works, in 
carbonizing at a much less cost, and getting very much more gas per 
ton of coal. The Committee felt that they were only doing their duty 
to the ratepayers by asking the Iaspecior to consider the scheme in a 
favourable light. They had not entered upon the enterprise without 
investigating the matter. They had consulted other gas engineers, and 





reports had been made and considered by the Gas Committee from all 
the places they visited. In the Council there had been an almost un- 
animous vote in favour of the scheme the Committee were submitting. 
There might be objections taken to the fact that a portion of the pro- 

new works would be built on leasehold land. But only two- 
thirds of the proposed new plant would be on leasehold and ; and there 
were still 44 yearstorun. If the Local Government Board would grant 
the Council powers to borrow on a 30 years’ repayment, they would 
have 14 years in hand after the loan had been repaid. He concluded 
by expressing the hope that the Inspector would get the matter through 
as soon as possible. 

Mr. Bisset then gave details of thescheme. He stated that during 
the last eight years they had put the Luddenden Foot works on a 
proper and satisfactory basis; and the present application was for the 
Sowerby Bridge works alone. The latter works were in a fair state, 
except the parts they had to consider specially at this inquiry—viz., 
the retort-house and benches, the coal-store, tar and liquor tanks, and 
condenser. These it was proposed to remodel and extend to pro- 
vide for the present and future, as far as ground space would allow. 
Then they believed the works would suffice for 25 to 30 years, and by 
an extension of the retort-bench for a further period, according to 
what was then put down. The present benches were for producing 
525,000 cubic feet of gas daily, against 768,000 cubic feet with the new 
benches under the same conditions, but with stoking machinery a 
million cubic feet per day. The average daily demand in winter was 
from 550,000 to 650,000 cubic feet ; and on one dark day they reached 
781,700 cubic feet, which was the maximum demand, while 606,000 
cubic feet was the maximum make—both occurring last December. 
The figures of expenditure were : Retort-house, £3400; retort-benches, 
£6490; elevators, hoppers, &c., £2750; stoking machinery, £1500; 
water, tar, and liquor tanks, £950; condenser, £450; wheeling plat- 
form, £310; removing the station meter and house, and altering the 
pipes, 200. There would be a small sum realized for old material. 
Last winter it was necessary to have all the plant working continuously 
for two months; and he believed the demand for gas had come to stay. 
There was an increase of more than 74 per cent. for the half year end- 
ing September last, against the corresponding period of 1909. The 
price of gas had been reduced in Sowerby Bridge from 2s. 31. to 1s. 94. 
per 1000 cubic feet net; in the out-districts, except Luddenden Foot, 
from 3s. to 2s. 4d. net; in Luddenden Foot from 33. 4d. to 2s. 44. 
net—brioging all the out-districts to one common price. The present 
application did not include anything for larger gas-mains or gasholder ; 
perhaps this might come up later. The proposed. improvements were 
really needed. Questioned by the Inspector as to the £3034 of loan 
still unborrowed, the witness said they wanted the mosey at once in 
order to pull down the old retort-house and build a new one; any 
deficit thereon being charged against the new loan. This would carry 
them on till the larger loan was sanctioned for further extensions. 

Mr. FirtH, Chairman of the Council, supported the application. 

The inquiry then closed, and the Inspector signified his intention of 
visiting the gas-works, 
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that the necessary pressure of gas at the mixing point 
THE FUEL—Is of special shape and material to give off the 
plete combustion cannot be interfered with. No other 


THE FIRE-BRICK—Is of unique design, only to be found in 
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EXTENSION OF THE BURTON-ON-TRENT GAS AREA. 


Purchase of the Barton Gas-Works. 


The Burton-upon-Trent Town Council had before them at their Meet- 
ing last Wednesday the report of the Gas and Electricity Committee, 
which contained a proposal that the Corporation should acquire the 
undertaking of the Barton-under-Needwood Gas Company, with the 
right to supply gas in their district. 


Alderman Lowe, the Chairman of the Committee, in moving the 
adoption of the report, said that on more than one occasion those who 
had been interested in the Needwood Company had approached the 
Committee with the idea that they should acquire their undertaking 
and supply the gas in Barton. Up to the present they had not con- 
sidered it to the advantage of the Council that they should do so ; but 
now they believed it would be for the mutual benefit of themselves and 
the gas consumers if they took them over. After some negotiations, 
it had been agreed between the Committee and the Gas Company, sub- 
ject to the approval of the Council, and also subject to their obtaining 
powers under a Provisional Order of the Local Government Board, to 
acquire the whole of the Company’s assets for the sum of £850. It 
was arranged that the Barton Company should keep their own book 
debts and pay their own liabilities. The Council would take over a 
house, half-an-acre of land, and the whole of the mains, some 24 
miles in extent; and for the sum named they had made a very good 
bargain. He confessed the Company met them ih a very fair spirit, 
and adopted the line that they would not stand out for any big price, so 
long as they could get the Corporation to supply Barton with gas at a 
reasonable figure. The Council would understand that in the assets ac- 
quired there would be aready-money value of between £200and £300. In 
order to supply the gas consumers in Barton, it would be necessary for 
them to lay mains from the borough boundary to Barton Turn, and 
increase the main by 1000 yards, costing £3000. They proposei to 
lay mains that would be of such a capacity that they would not only be 
able to supply gas to the existing consumers, but to meet a considerable 
increase in the demand for gas which was expected there. Indeed, the 
mains would be constructed to supply four times the quantity of gas 
required at the present time. The consumers at Barton were now 
paying 53. 64. per 1000 cubic feet for their gas; and the Committee 
proposed to supply it to ordinary consumers at 4s. The Council would 
agree, when he pointed out that at present there were 391 possible 
consumers in the Barton district, and only 74 of them used gas, that 
there was considerable scope for an increase in sales. In addition 
to this, they would be passing through the parish of Branstone, and 
they hoped to supply the inhabitants of this village with gas at a price 
to be fixed later. He moved the resolution with every confidence. 
The Committee also asked the Council to give them power to deal with 
the matter. It was important that they should not have to consult the 
Council on every point, because when the Local Government Board 
Inspector came down, it would be necessary to make one or two 





decisions on the spot. He had a statement from Mr. Bell, their Con- 
sulting Engineer, in which he said they were acquiring the property 
on very favourable terms indeed. 

Mr. Livens seconded the motion. 

Mr. Bassett asked what was the consumption of gas annually; 
what the sales produced ; what profit the Company had made; and 
how long the existing plant had been in use. 

Mr. Row anp said, as a Council, they required a little more informa- 
tion. They were spreading their area of responsibility beyond their 
natural boundaries; and if this was a part of their commercial develop- 
ment, he would be glad to hear of it. But they were dealing with 
a business which was to all intents and purposes a non-paying one; 
and it was a question whether they were justified in spreading the area 
of their influence to so wide a district as Barton. 

Mr. Austin was also of opinion that the Council required a little 
more information before giving the Committee the powers they were 
asking for. The very fact of Barton being unanimously in favour of the 
scheme seemed to raise a doubt as to whether it was such a bargain as 
was stated. Moreover, they had had no official or reliable figures upon 
the matter. He was certainly of opinion that they should have some 
definite and expert advice as to the condition of the mains in Barton ; 
while as to the value of the works, they would be of little utility to 
Barton, as they were going to make their gas at home. 

Alderman Row .anp said he saw the position of members desiring 
fuller information ; but, on the other hand, with regard to such matters, 
when they were negotiating with a number of authorities they could 
not put before the full Council the whole of the facts. . There must be 
acertain amount of reserve on the part of the Committee, and they 
must either leave it there or quash the proposal at once. 

Mr. THorRNLEy pointed out that they were not dealing with the 
people of Barton, but with a privateCompany. Before the Committee 
asked for a free hand, they ought to have obtained a definite census of 
the people who would consume gas. He was not inclined to take on 
his shoulders any responsibility. The possibility was that they might 
have to relay two miles of mains; and the Committee should have 
given the Council something more definite than they had done. 

Alderman Lowe, replying to Mr. Bassett, said the Company’s sales 
last year were 1,668,000 cubic feet, and the profit was £81. The cost 
of the works now would be scrap price at £2 Ios. a ton. 

Mr. Bassett then moved, as an amendment, that the matter be re- 
ferred back to the Committee for further information. He said the 
sale of gas at 4s. per 1000 cubic feet would be only {100 a year; and 
they were asked to give £850 for the works. They would have to 
spend £3000 on mains, and also attend to the wants of the consumers 
six miles away. He failed to see where the benefit would be to the 
people of Burton. 

Mr. Row Lanp seconded the amendment. 

After some further remarks, 

Alderman Lowe, in reply, said that if they obtained the Provisional 
Order they would have a monopoly of gas supply for Barton and Dun- 
stall, They had now power to go a mile beyond their boundary, and 
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there was no reason why they should not supply Branstone. They had 
not actually canvassed the district; but they were sure to get an in- 
creased consumption. They were paying £850 for the works them- 
selves, for which they would get {100 as scrap iron to-morrow; and 
there were the house and land as well. Alderman Lowe gave various 
details a3 to the prospscts of the purchase, and urged that the applica- 
tion for the Provisional Order should be made at once. 

Mr. Bassett then asked leave to withdraw his amendment ; and this 
was done with the seconder’s consent. 

The report of the Committee was adopted with one dissentient— 
Mr. Rowland. 

Alderman Lowe then moved the formal resolution sanctioning the 
application for the Order; and it was carried. 





BIRMINGHAM CORPORATION GAS DEPARTMENT. 


Action in Regard to the Bank Overdraft. 


In the course of the inquiry by the Local Government Board into the 
question of the proposed extension of the boundaries of Birmingham, 
considerab‘e notice was taken of what was alleged to be an illegal bank 
overdraft, amounting to about £300,000, in connection with the Gas De- 
partment. The matter is now to come before the Courts for decision, 
as last Thursday writs were served upon the Town Clerk and the City 
Treasurer, in an action at the suit of the Attorney-General, who has 
been set in motion by a ratepayer, calling upon the Corporation to 
show cause why they should not make good the above-named amount. 
A general declaration is to be asked for that the appropriation of loan 
balances as working capital for trading undertakings is illegal. It is 
stated that the Corporation are prepared to meet the case, as they 
have been advised that-their practice is perfectly good. While it is 
admitted that there is an overdraft on the revenue account of the Gas 
Department, there is a credit balance on capital account; and it is 
claimed that the one balances the other, It is necessary for the De- 
partment to have working capital ; and they are said to be acting on the 
powers which were taken over from the Gas Companies. The matter 
of the loans was raised some time ago, when the question of the inclu- 
sion of Yardley in the Greater Birmingham scheme was discussed ; and 
the Town Clerk then explained that there were overdrafts on the water 
and gas accounts. The borrowing powers of the Corporation, he said, 
extended to enable money raised in the exercise of them to be utilized 
for “‘ working capital,” and a balance had always been kept, and was still 
in hand, sufficient for this purpose, with the result that there was, in 
fact, no overdraft with the bankers, but, on the contrary, a consider- 
able credit. The Corporation had been advised that the West Ham 
case did not decide this to be illegal, but quite otherwise. 

Handsworth has been pointed to as the place of origin of the action ; 
and the ‘‘ Birmingham Daily Mail” says that while members of the 
District Council repudiate the suggestion that the Council has in any 
way instigated the proceedings, it can hardly be doubted that the 








action is being taken at the instance of a resident of that district. 
The Council, it-is asserted, were in no way responsible for the 
litigation ; and it could not be too clearly understood that not a penny 
of liability with regard to the matter would fall upon the Council. 
Birmingham declined to admit that the overdraft was a liability, and 
contended that they had done nothing which was at all wltra vires, 
This was the point to be settled; and there was no doubt that if tke 
jadgment of the Court went against Birmingham the position of affairs 
would be considerably modified. 


— 





MUNICIPAL AFFAIRS AT ST. HELENS. 


When returning thanks for his election as Mayor of St. Helens, 
Alderman Joseph Bzecham remarked that in 1900 the rateable value of 


the borough was £345,000, and the total rates 4s. 91. in the pound. 
This year the rateable value was £390,0co, and the rates 63. rod. 
This large increase had been caused by expenditure on education, 
parks, hospitals, sewer works, highways, tramways, &c. In the water 
department, on which they were not allowed to make a profit, the cost 
of water both for household and trade purposes had been increased ; 
but this was due to the large expenditure on new works at Melling and 
the reservoir at Brownedge. The gas-works was an undertaking that 
had ‘always been ably managed by the Engineer (Mr. S. Glover) and 
the Gas Committee. In 1990, over 327,000,000 cubic feet of gas were 
made, against 462,000,000 cubic feet last year. The prices ten years 
ago were for lighting 2s. 63. per 1coo cubic feet, and for power 2s. ; 
and now the rates were 2s. 2d. and 1s. 8d., less large discounts. Since 
1900, no less than £47,500 had been handed over to the relief of the 
rates. The electricity works had made rapid strides. In 1900, they 
sold 113,009 units for lighting to 173 consumers ; and they had seven- 
teen motors with a total of 72 H.P., and using 24,800 units. Last 
year, however, they supplied 420,000 units for lighting, and had 264 
motors with a total of 2030 H.P., using over 900,000 units. These 
figures were for the year ending March 31; but during the past six 
months there had been an increase of 45 per cent. on the units sold 
during the same period last year. The total average price obtained 
in 1900 was 3°42d. per unit, the cost of production being 2:29d. But 
to-day the average price obtained was 1°48d., and the total cost of 
production 0°661. per unit. 


_— 
—— 





Reductions in Price.—The Directors of the Littleborough Gas 
Company announce that, owing to the increasing consumption of gas 
for all purposes, there will be a further reduction in price, commencing 
with the March quarter next year. The new prices per tooo cubic feet 
will be: For lighting, 2s. 5d. to 2s. 9d. net; non-lighting, 2s. 24. and 
23. 3d. net ; and engines, 1s. 7d. to 2s. 3d. net. Inthe case of slot-meters, 
4d. per rooocubic feet will bereturned incash. As from the rst ult., the 
price of gas has been reduced by the Wexford Gas Company from 
28.91. to 2s. 7d. per 1000 cubic feet. No meter-rent is charged. 
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PUBLIC LIGHTING OF WESTMINSTER. 





Offer by the St. James’s and Pall Mali Electric Light Company. 
At the Meeting of the Westminster City Council last Thursday, the 
Works Committee reported that the St. James’s and Pall Mall Electric 


Light Company had written to them pointing out that, under the new 
contract for public lighting, the sixteen flame arc lamps and posts put 
up in Regent Street remained the property of the Council. The Com- 
pany suggested that they should be allowed to remove and retain as 
their own property the arc lamps and carriers, as they were put up on 
the initiative of the Company at the joint expense of the Council and 
themselves, each contributing the sum of £145, and had been main- 
tained by the Company at an illuminating power of more than 3200 
candles per lamp for the past eleven months at the low rate of £17 per 
lamp per annum. They stated that at the time of making the new con- 
tract the Council could hardly have contemplated so drastic a measure 
as the forfeiture, afier a brief period, of the Company’s capital sunk in 
what was a successful demonstration for the public benefit. It having 
been intimated to the Company that the Council could not be advised 
by the Committee to allow them to retain the lamps, the Company 
in a further letter stated that it was a pity these lamps should be 
‘* scrapped,” and the mains laid by the Company for the purpose of 
street lighting allowed to become derelict ; that it would be an advan- 
tage to the Council and the Company that provision should be left for 
a continuance of the experiments on this method of lighting (wbich so 
far had been a pronounced success), as there was no doubt that in the 
course of the next five years immense improvements would be made 
in the distribution of light for important thoroughfares by high candle 
power electric lamps, and these should not be overlooked by the 
Council, The Company proposed that they should be authorized to 
use the existing flame arc lamps and mains, and to erect in Piccadilly 
Circus three steel posts of approved design, in positions to be selected, 
each post to be (say) 35 feet in height, and to carry four of the lamps. 
They offered to provide and erect the posts, erect the twelve arc lamps, 
and maintain them under contract with the Council for a period of five 
years, for the full normal hours of lighting under the terms of the 
Council’s specifications and requirements, free of all charge and cost 
to the Council. The Company expressed the hope that the Council 
would recognize the bond fide nature of the offer, which would enable 
the experiments to be continued for their mutual information. The 
Company further offered, in the event of any improved lamp or method 
of lighting by electricity being introduced during the period of the 
contract, to change over (by arrangement with the Council) to such 
system. The electric arc lamps proposed to be erected in Piccadilly 
Circus will not be in place of, but in addition to, the high-power gas 
lighting to be mg by the Gaslight and Coke Company under 
the new public lightiog contract. The Committee recommended the 
Council to accept the offer of the Company ; and this was agreed to 
without dissent or discussion. 





WARRINGTON WATER-WORKS EXTENSIONS. 





Local Goverament Board Inquiry. 


An inquiry was held in the Warrington Town Hall last Friday, by 
Mr. R. C. Hetherington, Assoc.M.Inst.C.E , one of the Inspectors of 
the Local Government Board, into an application made by the Corpo- 
ration for sanction to borrow £23,799 for the purpose of their water 
undertaking, including the execution of some works in the townships of 
Burtonwood and Winwick-with-Hulme. The Deputy Town Clerk (Mr. 
A. T. Hallaway) said the Corporation acquired the water-works in 189, 
and nine years later they were extended. The area of supply was 
49,000 acres, and there were three systems—a trade supply, a low-level 
supply, and a high-level supply. The second comprised the whole of 
the borough and a small portion of Cheshire. The water was supplied 
by gravitation from two service reservoirs at Winwick. Tbe combined 
pumping plant raised 2,900,000 gallons per 12 hours; 2,3c0,000 gallons 
of this being available for the low-level supply and all future demands. 
At the present time the low-level system was supplied by an 18-inch 
main, and it was being overworked. The proposal before the Inspector 
was to lay another 18-inch main, giving 3 million gallons per day, ora 
maximum demand of 242,000 gallons per hour. This it was estimated 
would be ample for the district’s requirements for many years. The 
figures now were 18°45 gallons per head, compared with 22 gallors in 
1g00. Complaints had at times been received of the scarcity of water. 
The reasons for the application were, first, that the present 18-inch 
main was overworked ; secondly, that they were not able to supply the 
higher portions of the borough ; and, thirdly—and this had caused the 
Water Committee very serious anxiety—the danger to the large works 
and buildings in the town in respect cf fire. Part of the application 
was for {6000 for the laying of mains in the future. Evidence in sup- 
port of the application was given by the Water Engineer (Mr. J. Gray) 
and the Medical Officer of Health (Dr. J. Coote Hibbert). 


— 
<> 


DERWENT VALLEY WATER UNDERTAKING. 








Supply of Water to Enderby. 


The question of obtaining an improved water supply for the pro- 
sperous granite village of Enderby, which lies about 44 miles to the 
south-west of Leicester, has for some years engaged the attention of the 
local authorities. The population have long suffered from the want of 
an adequate supply, being dependent upon shallow wells, which have 
been exhausted by the encroaching of the granite quarry workings; 
and in some cases the sources of water have become impure in quality 
as well as deficient in quantity. Many schemes were brought forward, 
but without any practical result. About four years ago, the water 
question became so urgent that arrangements had to be made by the 
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Enderby Parish Council to cart water and distribute it among the 
inhabitants; but on the Leicester water supply being extended by 
agreement to the Leicester and Rutland County Asylum, which is in 
the parish of Enderby, the Blaby Rural District Council approached 
the Corporation, and arranged for a supply from a aydrant as a tém- 
porary measure. Eventually, in April last year, an agreement was 
entered into with Leicester, whereby the mains of the Corporation 
were extended to the Narborough Cross Roads; and at this point a 
supply of water in bulk was sold to the Enderby Parish Council, who 
were to lay their own mains and distribute the water. The scheme 
for the distribution of water in the parish was prepared and submitted 
to the Rural District Council, and application was made to the Local 
Government Board, who approved the scheme and sanctioned the 
raising of money to carry out the works. Mr. Charles Chamberlain, 
of Leicester, was the contractor for the main laying, &c., and Mr. 
H. Iliffe for the street services. The Water Committee of the Leicestcr 
Corporation carried out the main laying from the connection with the 
main of the Derwent Valley Water Board; the line consisting of 4360 
lineal yards of 12-inch and 4050 lineal yards of 10-inch main, together 
with special works, valves, irenches, and main laying, at the cost of 
about £6700. The supply was turned on by the Chairman of the 
Water Committee of the Leicester Corporation on the 5th inst. 

The whole of the work has been carried out under the supervision of 
Mr. Frederick Griffith, M.Inst.C.E., Water Engineer of the Leicester 
Corporation. The mains have been laid by workmen engaged direct 
by the Water Committee ; and on this long length of main beirg tested, 
ic was found that there was not a bad joint in it. This reflects great 
credit on the care and skill of Mr. N. B. Davis, Assoc.M.Inst.C.E., 
the Assistant-Engineer, and the workmen engaged in laying and joint- 
ing the pipes. 


NOTES FROM SCOTLAND. 





From Our Own Correspondent. 
Saturday. 

The meetirg of the Eastern District of the Scottish Junior Gas 
Association at Kirkcaldy this afterncon was an exceedingly successful 
one, bearing out once more the wisdom of the policy of holding the 
meetings in different places. There was a very gocd attendance, ard 
an excellent programme and well-balanced presentment of fare provided 
by both the senior and the junior elements in the gas industry. It was 
evident, from the rapt attention which was given to the address of 
Mr. W. Ewing, of Lochgelly, that his remarks were going hcme. Mr. 
Hutcbinson’s paper upon purifiers was a production so complete tbat 
its full effect can cnly be 1ealized by study, and by compariron with 
handbooks. 

Mr. W. R. Herring, who has been during his comparatively short 
period of office in Scotland a tower of strength to the gas industry in 
the North, retired from the scene of his labours in an interesting 








manner, tinged with dramatic effect, on Tuesday evening. He has 
done so much to improve the lot of the gas worker—in the physical 
nature of his surroundings (which at Granton are as paradise to the 
abyss when compared with the working conditions prevailing in many 
works, not all of which are either old or regarded as out of date), 
and on the financial side of the workers’ employment in the satisfac- 
tory wages paid in the present and the pension which is in prospect 
—that it was only what was to be expected that an endeavour should 
be made to mark the workers’ appreciation of Mr. Herring's care for 
them. The appreciation, as will be seen from the report on another 
page of the proceedings at Granton on Tuesday evening, took the form 
of a presentation of handsome silver mementoes. The workmen, to 
the number of 400, assembled in the Technical Office at Granton, 
under the genial chairmanship of their new chief, Mr. A. Masterton ; 
and the evening was spent right blithely in song, recitation, and music, 
including bagpipe selections, interspersed with the necessary remarks 
attending the presentations to Mr. and Mrs. Herring and one or two 
toasts. Ido not need to dilate upon the stately language with which 
Mr. Masterton prefaced his handing over of the gifts, further than to 
say that it was a universal acknowledgment that the task could not 
have been more befittingly performed. It was in Mr. Herring’s words 
of thanks, and in the reminiscent observations in which he indulged, 
that the interests of the evening centred. Mr. Herring spoke under 
strong emotion. It was evident that he had, and has, Granton en- 
twined round his being so completely that, although be has quitted its 
portals, he is still there in mind and in affection. There was, in his 
remarks, a deeper note than that of attachment to the works, to be 
found in the regard for his workpeople, which, it will be seen, was the 
leading topic of his address. The reciprocation of that regard, it was 
touching to observe, found expression on the part of the workmen, in 
their eagerness to shake hands with their departing chief. Those who 
saw the departing scene will not soon forget it. There wasemotion on 
both sides—on the part of Mr. Herring, who was taking leave of a 
trusted band of workers, and on the part of the workers, who were 
parting with one who had consistently befriended them. Mr. Herring 
is no longer a gas manager. He has risen to a higher sphere of his 
profession, after doing good work in it. The Granton Gas-Works are 
not his only monument. He has left behind him a staff of workers the 
most contented that can be found anywhere; and be hasclosed a period 
of management which, to those under him, is full of kind recollections 
only. Itis a significant fact, and a testimony to his ability and his 
goodness of heart, that now be has gone back to England, after thir- 
teen years’ service in Edinburgh, he has left in charge of the works, in 
almost every department of the manager’s side of the undertaking, the 
gentlemen whom he found in office when he came from Huddersfield. 
He has worked all through with the staff of assistants which were 
selected by his predecessor. The staff have reason to be grateful to 
Mr. Herring ; andI know theyare. There is another class which have 
a great regard for Mr. Herring; and their regard is perhaps as great 
a tribute as that of any—I refer to the representatives of the Press. 
| Mr. Herring was never so busy but what he could see a Press man; 
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and no Press representative ever left him with the feeling of disappoint- 
ment. Other reflections might be indulged in, over a career which, if 
it has been short in these northern parts, has been brilliant; but 
enough has been written to indicate the feeling with which Mr. 
Herring is regarded among his now recent colleagues and acquaintances 
in Scotland. In Scotland he has done a great work ; and in Scotland 
there is cherished, and will be cherished for long, the happiest recol- 
lections of him. 

The county of Fife is, to all appearances, about to be, in the near 
future, the E/ Dorado of Scotland. It is on the southern shore of the 
county that the Rosyth Naval Base is being established, in connection 
with which, in the course of a few years, there will be a large popula- 
tion located, and much public money expended. But the principal 
wealth of the county will be found in the development of the coal 
trade. Great strides in this direction have already been made; and 
there is no reason to believe that a limit to these has been reached. This 
week it is announced that the Fife Coal Company are about to revive 
the coal industry at Valleyfield, to the west of Rosyth, by which, it is 
anticipated, a large towa will be calledinto being. Of course, all this 
importation of population and capital means, among other things, that 
there will be a wide field for gas supply. It is more than likely that 
this view of the situation has occurred to the leaders of commercial 
communities within the area which will be the scene of the forthcoming 
appreciation; but so far, except in the case of the Corporation of 
Dunfermiliae, there is little appearance of forward anticipations being 
cherished. Ia the case of Dunfermline, it is two years since they 
obtained control of the lighting of Charlestown and Limekilns, on the 
seashore quite close to Rosyth. They are at present promoting a 
scheme for an extension of the burgh boundaries so large as to bring 
them down to the property of the Naval Base—a distance of several 
miles ; and the latest intimation is that last night, at the request of the 
Town Council of Culross, Mr. T. Stewart, the Convener of the Dun- 
fermline Gas Committee, attended a special meeting of the Council for 
the purpose of discussing a proposal to supply gas for public and pri- 
vate light'ng in the burgh. The suggestion is that the Corporation 
should lay a main to Culrcss, and give a supply on the bigh-pressure 
system, as in the case of Limekilns and Charlestown. Mr. Stewart 
submitted information regarding the proposal; and an interchange of 
views took place. A very obvious advantage of the scheme, it is sub- 
mitted, is that a large number of customers would be secured on the 
line of pipe, which would pass through Crossford, Cairneyhill, 
Torryburn, and Newmills. It is computed that ere long, if the scheme 
is carried through, the pipe would supply a population but little short 
of 20,000. There is no gas supply in Culross. 

The Helensburgh Town Council last night agreed that those gas con- 
sumers outside the burgh who usea million cubic feet of gas a year and 
over shall be charged at the same rate as consumers inside the burgh 
—viz., 38. 4d. per 1000 cubic feet, which is a reduction of 24d. 

The Dalkeith Gas Company have reduced the price of gas to all con- 
sumers from 35. 10d. to 3s. 6d. per 1090 cubic feet. 

The report of Mr. A. Gillespie, of Glasgow, to whom the Corporation 





of Arbroath recently remitted to value the whole works and plant at the 
gas-works, was submitted to the Gas Committee of the Town Council 
on Tuesday. Mc. Gillespie states the capital value of the works to be 
£64,000. He made a valuation of the works a number of years ago, 
when he placed the amount at £47,890. The increase since then is due 
to the many alterations and improvements that have been carried 
out in recent years. 


_—— 


CURRENT SALES OF GAS PRODUCTS. 


LIvERPOOL, Nov, 12. 





Sulphate of Ammonia. 


The market has continued to havea drooping tendeacy throughout 
the week, and the volume of business has been small, consumers for 
the most part pursuing a hand-to-mouth policy. Values have been 
fairly well maintained, however, by the fact of the parcels offered 
having been taken up by dealers in order to cover previous sales. 
Although in some instances small transactions are reported at slightly 
less money, the closing quotations can be taken as {12 183. 91. per ton 
f.o.b. Hull, £13 per ton t.0.b. Liverpool, and £13 per ton f.o.b. Leith. 
The forward position has become rather neglected; makers still 
maintaining their views, and buyers not being inclined to operate. 


Nitrate of Soda. 


The market for this article is again without alteration in either 
tone or value, and to-day’s prices are still 93. 444. and 93. 74d. percwt. 
for ordinary and refined qualities respectively, on spot. 


Lonpon, Nov. 14. 
Tar Products. 

The markets for tar products have continued steady throughout the 
past week. Pitch has remained firm; and there have been one or two 
transactions during the week, which, however, have not had very much 
effect on the market, though it is understood that in some quarters 
purchases were made ata slightly lower price. Creosote is in about 
the same position, though the volume of new business is not very great. 
B2nzols and naphthas are steady ; but there has been no material in- 
crease in price. In crude carbolic, business has been done at a very 
much better price for both 50’s and 60's; and as much as ts. 144. has 
been refused on the east coast for delivery several months abeaa. 

The average values during the week were: Tar, 173. to 29s. 9d. ex 
works. Pitch, London, 34s. to 34s. 6d.; east coast, 32s. 64. to 33s. 64; 
west coast, Clyde ports, 363. 6d. to 37s. 64., Manchester, 3 2s. to 33s. 
Liverpool, 32s. 61. to 333. 61. _ Beazol. go per cent., casks included, 
London, 73d. to 721.; North, 74d. to 73d.; 50-90 per cent., casks in- 
cluded, Loadon, 7#d. to 8d. ; Norch, 74d. to 7d. Toluol, casksincluded, 
London, 94. to94d.; North,9d. Crude napnhcha, in bulk, London, 334, 
to 4}41.; North, 34d. to 3}4.; solvent naphtha, casks included, London, 
Irgd. to 1s. ofd.; North, 11d. to 1s.; heavy naphtha, casks included, 
London, 1134. to 1s.; North, 1044. to 11d. Creosote, in bulk, London, 














Garage and 
Greenhouse Heating. 


Since the reorganization of 
S. Clark & Co., now the Clark’s 
Syphon Stove Company, Ltd., 
many notable and important im- 
provements have been made. The 
introduction of a Gas Heater inside 
the Motor House is an epoch- 


making event which will be appreciated by Garage and Greenhouse 
owners and the enterprising Gas Manager. 


Clark’s “ Motex” is designed so that all waste products are carried 
away through a flue to the external atmosphere, and the supply of air 
for combustion is obtained entirely from the outside. Fitted with air- 


tight door and inspection hole. 


Complete in itself, takes up little 


room, and being fitted with a bye-pass needs only once lighting, 
therefore, ready night or day for instant use. 


Booklet ‘‘ Garage and Greenhouse Heating ’’ free on application. 


CLARK’S SYPHON STOVE Co., Ltp., 


Warrington, & 132, Queen Victoria Street, London, E.C, 
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28d, to 2}d.; North, 1Z4. t> 24d. Heavy oils, in balk, 23d. to 23d. 
Carbolic acid, 60 per cent., casks included, east coast, 1s. 14d.; west 
coast, 1s.1d. Naphthalene, £4 ros. to £8 ros.; salts, 40s. to 45s., bags 
included. Anthracene, “A” quality, 14d. to 174. per unit, packages 
included and delivered. 


Sulphate of Ammonia. 

; The market continues very firm; but in all quarters makers are 
: asking higher prices, and they expect to realize these before many days 
are past. To-day actual Beckton is quoted at {12 12s. 61. Outside 
London makes are {12 103. In Hull, the price is £13 1s. 3d. to 
£13 28. 64.; Liverpool, £13 33. 9d.; Leith, £13 5s.; and Middles- 
brough, £13 2s. 64. 





Sanne aT 


iin 





Tar Products. 
Representative manufacturers give the followirg as fair current 
values for the week ending Nov. 12. 


| | 


| West Coast. 
| North- | 
Article, | Basis. | London-| fast | East Coast, |_ 
| | Coast. Yorks. | 
| 


| 
| | Liverpool. | Manchester. 


Tar.crnde.) ton | ars. |18s.6d.-?1s. 295.64.~ar8.64 |180.6d.-200.64.|18s.64.-008.64. 




















Pitch .. 19 | 358-368.) #25. 6d. | 32s. 6d,-33s. 248. | 33S. (d.—31s, 

Benzol,go°/,| gal. |S}d.-84d.| 7d.-74d. | 8d. 7id.-74d. | 1 §d.-73d. 

eee } » | 83d. | 8d.-85d. od. | 8d.-8}d. | 8d.-8td, 

Tolucl, so’) o | gid. | gd. od, 10d, | rod. 

Crude) | 

naphtha, » | —.| sed. 34d. itd. 3}. 
sg | | | 

i oil,)| |. ea 23d. 54d.-33d. | 3d. 3d. 
50% +) | 

. t | 

naphtha, | » i— | rofd. 104d. | 1odd.-11d. 114d.-1s, 
92/160 . | 

Heavy } | | F 
sonhinde » | - 11d. 11d, | x1id,-1s, 11?d-1s, 
go/1g90_.) | | | 

mgr } » | 23d. | od. 2d. | 2d.-21d. 2d.-2id. 

Heavy oils.| | 34d. | aid. ead. | ad. | 2 3d.-3d. 

rn } | 1S. o§d, | 1s,-18, ofd. 1s, o}d, | IS. o4d.-1s, 1d.) IS. old,-1s. 1d, 

Naphtha- } | | 

lene,crude — || aie ea i 6d. | “=, 64 | ane 64.0 

ve ; o— 378. 6d. | 40s.-42s. 6d. 47s. 6d. | 47s. 6d.-5os. 

ferrell) | 

Do.,pressed) ,, | — | 505. 63s. 60s. 60s. 

Do..whizzed| ,, | 80s. | -- om | 70S.-72s. 61. 7OS.-75S. 

Anthracene.) unit | 2d. | 1;,d. | 11d, 14d. 14d, 





Prices are net, and they include the usual packages and delivery 
f,o.b., f.a.s., or f.o.r., as customary. 





COAL TRADE REPORTS. 


Northern Coal Trade. 


The coal trade in the North has shown a little more activity—the 
unsettled condition of the Welsh mines having diverted a few orders 
to the North of England. In the steam coal trade, best Northumbrians 
are quoted from 93. 8d. to 10s. per ton f.o.b. Second-class steams 
are 83. 6d. per ton; and steam smalls vary from 53. 61. to 6s. 63. The 
northern steam coal collieries have had rather fuller work—mainly 
from the cause named. In gas coal, there isa good demand, though 
a-scarcity of steamers has limited the shipments a little. Durham gas 
coals are in full supply, and may be quoted at about 8s. 6d. to 9s. 6d. 
per ton f.o.b.; while for ‘‘ Wear” specials, up to ros. 44d. is asked. 
There is now a full delivery of gas coals on the long contracts; and 
this must be expected to continue until after the turn of the year, as 
the great consumers will need to accumulate stocks for the weeks of 
largest use. There are inquiries for gas coal for delivery over next year 
at some of the Italian ports; but the prices offered do not tempt sellers 
to forward contracts at present. One or two small lots of gas coal 
have, however, been sold to Swedish ports. Coke is quiet. Gas coke 
is now more plentiful; but the price is steady at about 14s. 3d. per 
ton f.o.b. Tyne or Wear. 


Scotch Coal Trade. 


Trade moves slowly; even the struggle in South Wales having as 
yet had little effect in Scotland. There is, consequently, little change 
to record, The prices now quoted are: Ell, 8s. gd. to 10s. per ton 
f.o.b, Glasgow; splint, 9s. 3d. to 9s. 6d.; and steam, 83. 9d. to 9s. 
The shipments for the week amounted to 305,005 tons—a decrease of 
5345 toms upon the preceding week, and of 18,437 tons upon the corre- 
sponding week last year, For the year to date, the total shipments 
have been 13 740,642 tons—an increase upon the corresponding period 
of 616,104 tons. 

EEO ———Eee 


High-Pressure Gas Lighting in Lewisham High Road.—The Works 
Committee of the Deptford Borough Council have had under con- 
sideration a letter from the South Meircpolitan Gas Company, apply- 
ing for permission for the erection of 64 high-pressure gas-lamps on 
the footway of the eastern side of Lewisham High Road, between 
Nos. 119 and 2494. It is proposed to place 53 of the lamps on the 
kerb of the foctway in a continuous line, about 22 feet apart ; the re- 
maining 11 being erected on the private forecourts abutting upon pre- 
mises and shops. The scheme has been promoted by the Lewisham 
High Road Traders’ Association ; but the lamps when erected will be 
under the direct control of the Gas Company as to lighting and main- 
tenance. The Company state that each lamp will have an approximate 
illuminating power of 1500 candles. The Committee have, subject to 
the usual sanction, given the Company the required permission under 
protective conditions. 











Something New! 








USED AS STRAIGHT-WAY TAP. 


SOLE MAKERS 


NELSON METER WORKS, MANCHESTER. 


{**Sawer MANCHESTER.” 
WIRES (“Sawer NorrincHam.” 





TWO-WAY GAS FIRE TAP. 


The alteration is made by changing the position of Screwed Plug. 


SAWER ano PURVES, 


Agent jor Scotland: JNO. D. GIBSON, 2, Causeyside Street, PAISLEY. 





USED AS ELBOW TAP, 


RADFORD METER WORKS, NOTTINGHAM. 


(8289 (City) MANCHESTER. 


TELEPHONE NOS. | 2025 (Central) NorrincHam, 




















Nov. 15, 1g10.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





519 





Delivery of Coals at the Yeovil Gas-Works. 

At last Wednesday’s meeting of the Yeovil Town Council, the Chair- 
man of the Gas Committee (Alderman Gould), in presenting his report, 
said there had been much correspondence between the Committee 
and the South-Western Railway Company with regard to the alleged 
delay in delivering waggons of coal to the gas-works. There had also 
been serious complaints from traders in the town; and sometime agoit 
was said that there were 50 waggons on sidings at Yeovil Junction which 
could not be brought to the town station on account of lack of accom- 
modation. The Manager of the Gas-Works (Mr. E. Howell) said he 
could not help thinking that the Railway Company were not treating 
the matter with seriousness. The accommodation at the South-Western 
goods station might have been sufficient ten years ago; but it was 
ridiculously inadequate now. Complaints from traders and manufac- 
turers were general and emphatic, and, so far as the gas-works were 
concerned, the inconvenience and the increased cost of transit of 
materials were getting intolerable. Owing to the delay in the de- 
livery of coal, they had had to make inroads into their reserve stocks ; 
and it was possible that serious inconvenience in connection with the 
gas supply of the town might be caused. The Town Clerk (Mr. H. B. 
Batten) read correspondence between the Council and the Railway 
Company, who had replied that the matter was receiving attention. 
Letters were also read to the Council from trading firms complaining of 
delay. Mr. Matthews said that though there had been some criticism, 
no remedy had been suggested. The remedy lay with theCouncil. It 
was for them to consider what steps might be necessary ; and they 
might make application to the Railway Commissioners, It was a very 
serious matter that the commerce of the town should be affected ; and, 
in view of Mr. Howell’s statement that the Company were treating the 
matter lightly, the Council must adopt strong methods. The Town 
Clerk suggested that if he wrote strongly to the Company perhaps the 
matter might be arranged in an amicable way; and there were many 
good reasons why this should be done. This course was ultimately 
adopted. 


i 





The New Issues of Capital at Tunbridge Wells and Redhill.— 
Tenders for the £2000 of consolidated ‘“‘D” stock which the Direc- 
tors of the Tunbridge Wells Gas Company recently invited in the 
‘“‘ JouRNAL ” have been considered by the Directors. We understand 
that applications for upwards of £5000 nominal of stock were sent in, the 
purchase money representing investments of nearly {11,000. Thenew 
issue of capital, which, under the sliding-scale, will be entitled to a 
dividend of 9? per cent. per annum, was allotted at an average price of 
4% per cent.; something like 62 per cent. of the applicants failing to 
secure an investment. For the £5000 of ordinary “‘B” stock of the 
Redhill Gas Company recently advertised in the ‘“‘ JouRNAL,” applica- 
tions were received for £8515; and the average price realized was 
{102 1s. per f{100. Both of these issues may be regarded as most satis- 
tactory to the Companies. 





Coke-Oven Gas at Caerphilly.—According to what transpired at 
the meeting of the Caerphilly Urban District Council last Tuesday, 
coke-oven gas is proving to be not so satisfactory as was attempted to 
be made out not very longago. Mr. Harding complained that the gasin 
Caerphilly was defective. It appeared that a good deal of cheap gas 
was being bought from the Powell Duffryn Company and pumped 
down to Caerphilly from Hengoed. The penny-in-the-slot consumers 
complained that very often the pennyworth of gas did not last more 
than an hour; and this was not fair to them. It was decided that the 
gas should be tested. Mr. Tom Evans also complained of the quality 
of the gas at Nelson; and the Surveyor was instructed to make a test 
and report. 

Quality of Devonport Gas.—At the meeting of the Devonport Town 
Council last Wednesday, Mr. Weeks complained of the low illuminat- 
ing power of the gas, and asked what proportion of water gas was being 
supplied. Alderman Moon also commented on the poor quality of the 
gas. Alderman Tozer, the Chairman of the Gas Committee, said that 
at present they were using 27 per cent. water gas, which was in excess 
of what it should be. The Council had, however, recently sanctioned 
an expenditure of nearly £6000 for improvements and renewal of the 
plant; and when this work was carried out, they hoped to be able to 
supply a larger proportion of coal gas, and maintain the illuminating 
power at a higher standard. Speaking at a public meeting next day, 
Alderman Tozer said the gas undertaking was on avery sound financial 
basis, but the gas was not of the quality it should be. The Gas Com- 
mittee were now spending a large sum on improvements, the result of 
which would be the production of a larger quantity of gas per ton of 
coal, and the use of a smaller percentage of water gas. He believed 
they would then get better illuminating power. 


Increased Storage at the Hertfordshire Asylum Gas-Works.—The 
General Purposes Committee of the Hertfordshire County Council, 
having had their attention drawn to the inadequate storage capacity at 
the gas-works at the Three Counties’ Asylum, consulted Messrs. 
W. R. & W. Phillips, of Luton, on the matter. The present storage 
is only 27,700 cubic feet, while the heaviest daily consumption is 55,000 
cubic feet. The gas is used in connection with the lighting of the 
whole of the building and for the driving of the gas-engines, which are 
used for pumping the water required for domestic purposes and the fire 
system, and furnish motive power for all the machinery. Gas is also 
used for cooking purposes in the kitchens, and in stoves for heating 
the Asylum. Messrs. Phillips advised the erection of a new steel tank 
and a single-lift gasholder having a capacity of 30,000 cubic feet, 
arranged for conversion at some future time into a two-lift holder of a 
capacity of 61,000 cubic feet. The Visiting Committee of the Asylum, 
having considered Messrs. Phillips’ report, decided to adopt their re- 
commendation ; and they instructed them to prepare plans and speci- 
fications and invite tenders for the work. The result is that the Com- 
mittee have, subject to the usual sanction, resolved to accept the tender 
of Messrs. Robert Dempster and Sons, Limited, of Elland, which was 
the lowest submitted. 



























Tue * MAIN” 
“D.S.0.” 


GAS FIRES. 





10 in. Fire, Black & Fine Cast, 18/- 
Porcelain Enamel, 28/6. 





R. & A. MAIN, Lr. 


LONDON, GLASGOW, & FALKIRK. 


London Show-Rooms : 25, Princes St., Oxford Circus, W 


Glasgow Show-Rooms : 136, Renfield Street. 
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French Gas Employees’ Gratitude to a Manager. 


The employees at the Amiens station of the European Gas Company 
have set a good example by publicly expressing their thanks to the 
Manager (M. Bertin) for an act of thoughtful consideration on his part. 
Owing to the high prices of provisions, and the consequent tax upon 
the resources of the employees, M. Bertin, unsolicited by them, put 
himself in communication with the Directors with the view of obtain- 
ing an increase in the men’s remuneration. The request was favour- 
ably received, and granted, with the result that as from the rst inst. 
the emoluments of the entire personnel have been substantially raised. 
In a signed paragraph inserted in a local paper without the knowledge 
of M. Bertin, the employees expressed their gratitude and devotion, 
and, in the name of their families, asked him to convey this expression 
to the General Manager (Mr. W. Williams) and Directors, and thank 
them for their kindness. 





<> —— re 


Sales of Stocks and Shares. 


At the Mart, Tokenhouse Yard, E.C., last Tuesday, Messrs. A. & W. 
Richards sold, by order of the Directors, 400 additional ordinary {10 
shares and £1000 of 4 per cent. perpetual debenture stock of the Lowes- 
toft Water and Gas Company. The shares rank for a maximum divi- 
dend of 7 per cent. ; but the last dividend on similar shares was at the 
rate of 5} per cent. perannum. They fetched from {10 5s. to £11 5s. 
apiece. The debenture stock was sold at £103 to £103 5s. per £100. 
On the same occasion, £300 of original stock of the City of Ely Gas 
Company, Limited, ranking for a maximum dividend of £10 per cent., 
but carrying 8 per cent., free of income-tax (equivalent to 84 per cent., 
less tax), realized £160 to £161 per f100. A tew fully-paid £10 shares 
in the Gas-Meter Company, Limited, on which a dividend at the rate 
of ro per cent. was paid for the year ended the 30th of June last, fetched 
£13 ros. to £14 per share cum div. as from the 1st of July last. In 
accordance with the announcement in the “ JourNAL” for the rst inst., 
Messrs. W. J. Villar and Co. sold on Monday last week, by order of the 
Directors, £3900 of 7§ per cent. stock of the Taunton Gas Company. 
It was part of a sum of £40,000 authorized by the Taunton Gas Act, 
1897; and it fetched an average of £162 11s. 4d. per f{100. At the 
Royal Hotel, Norwich, last Tuesday, Mr. S. Mealing Mills offered for 
sale a number of debentures, stocks, and shares in local undertakings. 
A few £20 shares in the British Gaslight Company, Limited, realized 
£43 Ios. apiece. Some 34 per cent. perpetual debenture stock of the 
Norwich Water Company, fetched £95 per £100; some £10 fully paid 
5 per cent. preference shares in the same Company, £12 Ios. each; 
and some £10 ordinary shares, £16, £16 2s. 6d., and £16 5s. each. 


_ 
—_— 





Oriental Gas Company, Limited. 


At the ordinary general meeting of this Company to-morrow, the 
accounts to be presented for the half year ended June 30 last show 
that there was a moderate increase in the gas-rental compared with 
the figures for the preceding year. There was a considerable advance 
in the receipts for tar; but this was neutralized by a diminished yield 
from the sale of coke, the market for which commodity continues in 
a very depressed condition. The Directors report that the sanction of 
the Local (Bengal) Government has been given to the terms agreed 
between the Corporation of Calcutta and the Company for a new con- 
tract for the supply of gas to the public lamps for a period of twenty 
years from the 1st of May, 1911, at which date the existing contract 
will expire. In order to meet the greater requirements of the Corpora- 
tion under the new contract, and to be in a position to satisfy a pro- 
spective expansion in the demands of other public bodies and of private 
consumers for gas, not only as an illuminant but for industrial and 
domestic purposes, the Company have been actively engaged during 
the year in main-laying operations and in augmenting and improving 
the manufacturing capacity of the works. This has involved con- 
siderable outlay, which has been met by the appropriation of £20,000 
from the contingency fund. The Directors point out that the strength 
of the undertaking and its trading capabilities will be largely fortified 
by this expenditure. Further operations are being vigorously prose- 
cuted and are expected to be completed early in 1911. The price of 
gas to the private consumers will be reduced by half a rupee (equal to 
8d. English) per 1000 cubic feet, as from the taking cf the December 
indices. The Directors recommend the payment of the usual dividend 
of 44 per cent., free of income-tax, making a total dividend of 8 per 
cent. for the year. They express their regret at having to report the 
resignation of Mr. R. Hesketh Jones, who was a Director of the 
Company for seventeen years, and Chairman for the last ten years. 
Acting in accordance with the Company’s Articles of Association, they 
have appointed Mr. Stanley H. Jones, M.Inst.C.E., to fill the vacancy 
thus caused. 


— 





Chester Water Supply.—The Chester Water Company propose to 
construct a reservoir for the storage of water previous to filtration. So 
far as the scheme has as yet been settled, the reservoir will be con- 
structed upon land adjacent to the west side of Eaton Road, with a line 
of pipes leading from the present intake to the proposed reservoir, and 
thence to the water-works. The total capacity of the reservoir, which 
will be divided into four compartments, will be 76 million gallons. The 
Company propose to apply next session for parliamentary authcrity 
for the scheme. 


Municipal Electric Wiring.— Opposition is being organized toa Bill 
which will be introduced next session to confer upon Iccal authorities 
having electricity supply powers the statutory right to engage in the 
wiring of premises for electric light and in the sale of electrical appa- 
ratus and fittings. The measure is being promoted by the Incorporated 
Municipal Electrical Association—a body formed by municipal elec- 
trical engineers and members of municipal electricity committees. The 
main opposition comes from the Electrical Contractors’ Association ; 
and it is based on the contention that municipal wiring and sales de- 
partments will constitute unfair and unnecessary rate-aided competition 
with an established branch of retail trade. 


_ 





“ 
THREE 
POINTS 


of advantage from the many found in 
our Slot Meters are: 


Ist.—They are Fraud Proof, and cannot 
be tampered with through the Slot. 


2and.—The Slot is closed when the maxi- 
mum number of Coins have been inserted. 


3rd.—Our Price-Changing System is the 
Simplest, Quickest, and most Accurate 
yet devised. 





ALL PARTS INTERCHANGEABLE. 





Tens of Thousands in use, and adopted ex- 
clusively by many Gas Companies. 





WILLEY & CO., Lto., LONDON & EXETER. 


SHOW-ROOMS: 
LONDON: 18, Adam Street, Adelphi, W.C. 
DEVONPORT: 93, Fore Street. 


AGENTS FOR SCOTLAND: 








D. M. NELSON & CO., 63, WATERLOO STREET, GLASGOW. 
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Value of Hertfordshire Gas and Water Undertakings.—The Rate oo 
Committee of the Hertfordshire County Council report that the total 
figure at which the gas and water undertakings stand in the existing 


county rate-books, is £96,105 gross and £65.505 rateable value. The 
result of a revaluation made by Messrs. H. Trustram Eve and W. G. 
Cooke is to raise these figures to £107,606 grossand £73,074 rateable— 
an increase of 114 percent. The properties of the Metropolitan Water 


Board have not been dealt witb. 


A Queen’s Heavy Gas Bill.—According to a Central News tele- for all requirements. 


gram from Lisbon, in the ‘* Pall Mall Gazette’’ last Friday, the 
** Seculo” had received information to the effect that the Gas Company 
had seized private property belonging to the Dowager Queen Maria Pia 
for payment of an indebtedness of £3200 for light. It wasalso reported 
that the Company had communicated with the dethroned King Manuel, 
asking whether he would desire to discharge this liability, or whether 
he preferred that the Royal property should be sold by auction. 


Hastings Corporation and the Gas-Burner Bills.—In the notice 
last week of the proceedings at the meeting of the Hastings Town 
Council on the 4th inst., at which the accounts for the opposition to the 
Gas-Burner Bills were presented and passed for payment, it should have 
been mentioned that the Public Lighting Committee recommended that 
further opposition should be abandoned; and the fact that this was 
agreed to nem. con. seems to show that the Council are disinclined to 
continue what has been a costly (and apparently useless) fight. One 
speaker probably voiced the opinion of many of his colleagues when 
he said that they did not know the opposition would cost so much, or 
they would have let the other towns go their own way. 


Wombwell Gas Undertaking.—The annual report on the Womb- 
well gas undertaking was submitted to a recent meeting of the Urban 
District Council, who considered it highly satisfactory. The gross 
profit on the year was £2835, which, after deducting repayments of 
principal and interest on loans amounting to £1557, left a net profit of 



























































£1278. The net profit the previous year was £876 ; and in the year The “COMET.” 

before that, {110. A reduction in the price of gas of 3d. per 1oco : ' , . 

cubic feet and the abolition of meter-rents were in force during the A Luminous Flame Radiator, built on the 
last two years. The working expenses showed a reduction of £433 on sectional principle. 

the previous year, though 1,807,000 cubic feet mcre gas were sold. Supplied in various Finishes, 
Daring the year, 316 new consumers were added ; the total consumers 








being 3583. Various additions to the plant are contemplated. oe sare som: er 


Alderman Gibson on Supporting Rates Out of Gas Profits.—In 
the course of an inquiry held at the Manchester Town Hall on Friday, 


| 
by Mr. A. G. Drury, in respect of an application made to the Local | 
Government Board by the Corporation for authority to borrow £30,000 
for the purposes of the electricity supply undertaking, Alderman | 
| 








Gibson, the Chairman of the Gas Committee, was called on behalf of the 
Ratepayers’ Association, whose representative (Mr. J. C. B. Percy) had 
adversely criticized the policy of the Electricity Department. Hesaid 
that for many years the Gas Department had been practically sub- 






































sidizing the rates—a policy he did nct agree with. He agreed, how- priecllngapeosnencinuccga 

ever, with that of the Electricity Department ; but since both belonged GAS-HEATED STEAM RADIATOR 
to the same Corporation, he contended they shculd both be treated (SINGLE OR DOUBLE COLUMN). 

alike. 





Supplied with flue connection when required. 


The British Coalite Company announce that their Barking works, 
which were closed down some weeks ago, have been started again, 


We have received from Messrs. John Russell and Co., Limited, of 
145, Queen Victoria Street, E.C., their new catalogue of gas lighting 
fittings and accessories, which contains a selection of this season’s 
designs in pendants, brackets, lamps, &c. 


The Local Government Board have sanctioned several loans for 
the purposes of the gas undertaking of the Torquay Town Council— 
viz., £210 for a sulphate-house, £290 for sulphate plant, £1100 for mains 
and services, £2450 for meters (£150 for ordinary and £2300 for pre- 
payment), and £300 for cookers. 


A first and final dividend of 27d. in the pound has been declared 
in the bankrupt estate of John Robert Little, proprietor of gas-works, 
Burgh-le-Marsh, Lincolnshire; and a supplemental dividend of 3d. 
in the pound in that of the London Gas-Mantle Manufacturers, 
Limited, of 28, Fitzgerald Avenue, Mortlake. 


The British Lighting Development Company, Limited, was regis- 
tered with a capital of £1250 (1200 ordinary shares of £1 each, and 
1000 deferred shares of 1s. each) to carry on the business of manufac- 
turers of, and dealers in, gas fittings and appliances; also to acquire 
the business carried on by the British Lighting Development Com- 
pany, &c. 

One of the largest single orders ever placed with a gas-stove firm 
for an installation of cooking apparatus has been received by the Rich- 
mond Gas Stove and Meter Company, Limited. The apparatus, 
which includes a very great variety of the Company’s manufactures, 
has been ordered by His Majesty’s Office of Works for the new Money 
Order Office; and welearn that the total value of the order is approxi- 
mately £1750. 


At Stockport, some days ago, four children had a narrow escape 
from being asphyxiated. During the night, the supply of gas became 
exhausted ; and one of the daughters, before going to work, placed a 
penny in the slot of the prepayment meter, not knowing that a tap in 
the room in which the four children were asleep was turned on. When 
the fact was discovered, as a result of the moaning of thechildren, they | | 
were all unconscious. One of them had to be taken to the infirmary, | | 
but all recovered in the course of a few hours. 

_ We have received from the James Keith and Blackman Company | 
Limited, a neat catalogue holder which they have had made for con- | 
taining their numerous publications, and facilitating reference thereto. 
The catalogues are all of one size (7 in. by 43 in.), in wrappers of dif- 
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THE 


PARKINSON STOVE G0., Lio. 


(Incorporating Maughan’s Patent Ceyser Co.), 
_ BIRMINGHAM & LONDON. 


ferent colours; and their titles are printed on white paper inside the 
lid of the holder, which has the appearance cf a leather-bound book— 
the back being gilt lettered with the name of the Company and those 


of their specialities. A flap, closing with a catch, keeps the contents 
from falling out. 
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WANTED, FOR SALE, CONTRACT, &c., ADVERTISEMENTS IN THIS WEEK’S “JOURNAL.” 


Situations Vacant. 


GENERAL MANAGER (Gas ENGINEERS). No, 5313. 

DrRauGHTSMAN. No. 5315. 

DRAUGHTSMEN (JUNIOR AND SENIOR). No. 5319 

WorkinG ManaGer (Mip.Lotuian). Applications to 
Messrs. Wishart and Sanderson, Edinburgh. 

TRAVELLER (BURNERS). No. 5316. 

Accountant Crierk. No. 5317. Applications by 
Nov. 21. 

Workinc Foreman Gas Fitter, &c. Shanklin 
(I. of W.) Gas Company. 

Man FoR MAINTENANCE Work. Ilfracombe Gas 
Company. 

Foreman Stove AND Meter RepairRER. No. 5318. 


Situations Wanted. 


GENERAL MANAGER (Gas FittinG, &c., TRADE). T. L. 
Cuttell, Stockton-on-Tees, 

DisTrRiBUTION INSPECTOR AND SALESMAN (HOME OR 
ABROAD). No. 531}. 





Plant, &c. (Second-Hand), for Sale. 


EXPERIMENTAL OR Test GASHOLDER AND TANK, 
Clayton, Son, and Co., Hunslet. 


Stocks and Shares. 


Barnet Gas AND WaTER Company (By AUCTION). 
Dec. 6. 

Bristot Gas Company (py Auction). Dec. ®. 

Pinner Gas Company (sy Auction). Nov, 22. 

SouTHEND WATER Company (BY AUCTION). Nov. 22 
and Dec. 6. 


TENDERS FOR 
Gasholders, &c. 
Dupvey GasLticHt Company. Tenders by Nov. 21. 





Pipes, &c. 


RuHonppA Urpan District Councit. Tenders by 
Dec. 1, 


Purifiers. 


Dunepin (N.Z ) Corporation. Particulars of T, Cole 
and Son, Westminster. Tenders by Jan. 25. 
Steel and Ironwork, &c., for Retort-Bench. 


SHEFFIELD GasLIGHT Company, Tenders by Dec. 6. 


Sulphate of Ammonia Plant, &c. 


SuTTON-IN-ASHFIELD GAS DrPaRTMENT. Particulars 
of Messrs. Corbet Woodall and Son, Westminster. 
Tenders by Dec. 6. 








NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 





No notice can be taken of anonymous communications. Whatever is intended for insertion in the '‘]JOURNAL"' must be authenticated by the name 
and address of the writer; not necessarily for publication, but as a proof of good faith. 


COPY FOR ADVERTISEMENTS for the “JOURNAL” should be 
received at the Office NOT LATER than TWELVE O’CLOCK NOON ON 
MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or stoppages of, 
TISEMENTS should be received by the FIRST POST on SATURDAY. 


Wanted, For Sale, and Tender Advertisements, Six Lines and 


under, 3s.; each additional Line, 6d. 


TERMS OF 


PERMANENT ADVER- 





SUBSCRIPTION to the “JOURNAL.” 


United Kingdom : One Year, 21s.; Half Year, 10s. 6d.; Quarter, 6s. 6d. 
Payable in advance. 
Abroad (in the Postal Union) : £1 7s. 6d., payable in advance, 


If credit is taken, the charge is 25s. a year. 


All Communications, Remittances, &c., to be addressed to 
Watrer Kine, 11, Bort Court, Freer Street, Lonpon, E.C, 
Telegrams: ‘‘GASKING, LONDON."' Telephone: P.O. 157la Central. 





OXIDE OF IRON. 





Q'NELL's OXIDE 
For GAS PURIFICATION, 


GARGHST SALE OF ANY OXIDE. 





5 P9ENT OXIDE PURCHASED IN ANY DISTRICT. 





GAS PURIFICATION & CHEMICAL OO., LD., 
Patmerston Hovse, 
Oxp Broap Steet, Loxpor, B.C. 





WINKELMANN'’S 
 "7OLCANIC” FIRE CEMENT. 
Resists 4500° Fahr. Best for GAS-WORKS, 
ANDREW STEPHENSON, 182, Palmerston House, Old 
Broad Street, London, B.C. Volcanism, London,” 





GAS METERS. 
We keep at our London premises 


(59, Farringdon Road) a large stock of all sizes 
for immediate delivery. 


JAMES MILNE AND SON, LIMITED, 
EDINBURGH, LONDON, GLASGOW, LEEDS. 


A™MMONTACAL Liquor wanted. 


Cuance anp Hunt, Lrp., Chemical Manufac- 
tarers, OLDBURY, Worcs, 
Telegrams: ‘‘ CHEMIcALa.”’ 


SULPHATE OF AMMONIA 
SATURATORS and all LEAD and TIMBER 
WOREK in Connection with Sulphate Plants, 
mt... guarantee promptness, with efficiency for Re- 
JosEPH TAYLOR AND Co., CENTRAL PLUMBING Works, 
Bo.ton, 
Telegrams: Sarurators, Borrow. Telephone 0848. 


A MMONTACAL Liquor wanted. 


BROTHERTON AND Oo., Ltp., Ammonia Distillers. 
Works: Brrmincuam, Guaseow, Leeps, LivERPOOL, 
SUNDERLAND, AND WAKEFIELD. 


D ANDERSON AND COMPANY, 
® GAS LIGHTING ENGINEERS AND 
CONTRACTORS, 
igs & 20, FARRINGDON ROAD, LONDON, E.C. 
Telegrams: Telephone: 
“Daootient Lonpor,” 2836 Hoporn, 

















HYDRATED OXIDE OF IRON. 
PBEPARED from Pure Iron. 
Twice as Rich as Bog Ore, 
j Gives no back ure, 
The Cheapest in the Market. 
Reap Hoturmay anp Sons, L:tp,, HUDDERSFIBLD, 


& J. BRADDOCK (Branch of Meters 


® Limited), Globe Meter Works, OLpHam, and 
54 & 47, Westminster Bridge Road, Lonpon, 8.E. 
WET AND DRY GAS-METERS, PREPAYMENT 
METERS, STATION METERS, AND GOVERNORS, 
REPAIRS RECEIVE PROMPT ATTENTION, 
Telephones: 815 Oldham, and 2412 Hop, London, 
8 — 


‘elegram 
"*Brappoor, OtpHam,” and ‘*‘ Merriovs, Loxpor.” 
OXIDE OF IRON (BOG ORE). 
ANY QUANTITY. ANY PORT, ANY STATION. 


D ONALD M‘INTOSH, 
110, CANNON STREET, LONDON. 








BENZOL 
AND 
(CABSURINE FOR GAS ENRICHING. 





ALSO 


THE MAXIM PATENT CARBURETTOBR. 





For Prices, &c., apply to 
THE GAS LIGHTING IMPROVEMENT OO., LTD., 
7, BisHopscatE STREET WITHOUT, 
LONDON, E.C, 
Telegraphic Address: ‘‘Carburine, London.” 


ROTHERTON & CO., LIMITED. 


Offices: City Chambers, Lzzps, 
Correspondance invited. 











RF? HOLLIDAY AND SONS, LTD., 
HUDDERSFIELD, 
Are prepared to Supply 
BENZOL, TOLUOLE, NAPHTHA, anp CREOSOTE 
in large Quantities. 





Enquiries SoLiciTED; 





J E. C. LORD, Ship Canal Tar Works, 
= Weaste, Manchest Pitch, Cr te, Benzols, 
Toluol, Naphtha, Pyridine, all kinds of Cresylic Acid, 
Carbolic Acid, Sulphate of Ammonia, &c. 








OAL TAR wanted, 
BRoTHERTON AND Oo,, Lrp., Tar Distillers, 
Works: BramineHam, Giascow, Lezps, LiveRPoo. 
SUNDERLAND, AND WAKEFIELD, 





OXIDE OF IRON. 
(NATURAL.) 
SPENT OXIDH PURCHASED, 
BALE’S FIRE CEMENT. 
PAINT FOR GA8S-WORKS. 
BAe & CHURCH, 


6, Crooxep Lanz, Lonxpon, B.C. 





SULPHURIC ACID. 





GQ PSCIALLY prepared for the Manu- 
facture of SULPHATE OF AMMONIA, 
SPENCER CHAPMAN & MESSEL LTD. 
with which is amalgamated Wm. Pearce & Sons, Lp, 
86, Mark Lane, Lonpon, B.C, Works: SiLveRTownN, 
Telegrame: ‘‘ HypRooHLORIO, Lonpon.”’ 
Telephone: 841 Avenue. 





UX’S GAS PURIFYING MASS. 
See Advertisement on First White Page. 
Friepricse Lux, LupwiesHaFen-aAM-RHEIN, 





TAR WANTED. 





THE BURNDEN TAR COMPANY (BOLTON), 
LIMITED. 
Hulton Chemical Works, BOLTON. 





OUR DUTY—YOUR PLEASURE. 
WHEE VER convenient to you, kindly 
ask us to furnish Particulars of 
HIGH PRESSURE LIGHTING PLANT. 


JAMES MILNE AND SON, LIMITED. 
EDINBURGH, LONDON, GLASGOW, LEEDS. 


C ALCIDUM, a Limpid, Colourless, 

Neutral Liquid; does not affect Metals, freezes 
only at -67° F., and, therefore, when mixed with Water 
in Gas Meters, Engines, Generators, &c., prevents these 
Freezing in the most severe weather. It is also the 





best means of thawing everywhere, for Extinguishing 
Fires, and for working Mortar and Cement in Winter. 
Used regularly for Eight Years by one English Gas 
Company. 


RicHARD Simon AND Sons, LimitEeD, NoTTinGHAM. 


Cy AS-WORKS requiring Extensions 

should Communicate with FIRTH BLAKELEY, 
SONS, AND CO., LIMITED, Dewsbury, who make & 
Speciality of Catering for the Smaller Gas Concerns. 
Prices Reasonable; quality and results, the best, Satis- 
faction Guaranteed, 
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RosEst DEMPSTER & SONS. Ltd, 

Contractors for Oomplete CARBONIZING 
PLANTS and every description of GAS APPARATUS 
and ELEVATING and CONVEYING PLANT, Ross 
Mount Inon-Works, ELLAND, 





SPENCER’S PATENT HURDLE GRIDS. 





HE very best Patent Grids for Holding 
Oxide Lightly. 
See Illustrated Advertisement, Oct. 25, p. 238, 





RISTOL RECORDING GAUGES 
AND THERMOMETERS. 





J. W. & C. J. PHILLIPS, 28, Cortaes Hu, 
Lonpon, E.C,, and 25, Brripez Enp, Leeps. 


AMMONIA Waste Liquor Disposal. 
Purification Plant. 
Results Guaranteed. No Working Costs. 
Joun RapcuiFFEe, Chemical Engineer, East BARNET. 





GQULFAURIC ACID — Specially pre- 
pared for Sulphate of AMMONIA and BENZOL 
Recovery Plants. JoHn Nicnotson & Sons, Lrp., 
Hunslet Chemical Works, LEeps. Tele. : ‘* NICHOLSON, 
LeEps.’”’ Telephone: (Two lines), Nos. 2420 and 2421. 
FOR SALE. 
YPHON PUMPS 


of the very latest improved design. 








Apply early 
JAMES MILNE AND SON, LIMITED. 
EDINBURGH, LONDON, GLASGOW, LEEDS. 





TAR WANTED. 
Telephone: Central Manchester, 7002, 
Telegrams: ‘‘ UPRIGHT.” 

Apply, THOMAS HORROCKS, 
Albert Chemical Works, BRADFORD, 
MANCHESTER. 


Pitch, Creosote, Brick and Fuel Oils, Benzol, Solvent 
Naphtha, Carbolic, Sulphate of Ammonia, 





SULPHURIC ACID. 


G PECIALLY prepared for Sulphate of 
AMMONIA Makers by 


CHANCE AND BUNT, LIMITED, 
Works: Ontpsurny, WEDNESBURY, AND STAFFORD, 


Address Correspondence and Inquiries to OupBurRy, 
Worcs, 


Telegrams: ‘' Onmmicats, OLpBuRY,”’ 


G ULPHURIC ACID for Sale, specially 


suitable for making Sulphate of Ammonia, 
BroTHERTON AND Co,, Ltp., Chemical Manufacturers, 
Works: Bramineuam, Lexps, SUNDERLAND, and WaxkE- 
FIELD, 


(45 PLANT for Sale—We can always 


offer NEW and SECOND-HAND GAS AP. 
PARATUS, including Retorts and Fittings, Condensers, 
Exhausters, Scrubbers, Washers, Purifiers, Gasholders, 
Tanks, Valves, Connections, &c. Also a few COM- 
PLETE WORKS, Compare Prices and Particulars 
before ordering elsewhere, 
Fiera BuLakELEY, Sons, aND Company, Limirep, 
Thornhill, Drwssury, 


PATENTS AND TRAVE MARKS 
PUBLICATIONS, ‘MERCHANDISE MARKS 
ACT, and Decisions thereunder,” 1s.; "TRADE 
SECRETS y. PATENTS,” 6d.; ‘*DOCTRINE of 
EQUIVALENTS, Mechanical and Chemical,’ 64.; 
“ SUBJECT-MATTER of PATENTS,” 6d, 
MEWBURN, ELLIS, & PRYOR, Chartered Patent 
Agents, 70 & 72, Chancery Lane, London, W.C, Tele- 
grams: ‘ Patent London.” Telephone: No, 248 Holborn, 


66 
AZINE” (Registered in Kngland and 
Abroad), A radical Solvent and Preventative 
of Naphthalene Deposits, and for the Automatic 
Cleaning of Mains and Services. 
It is also used for the enrichment of Gas, 
Manufactured and supplied by O, Bovurns, West 
Moor Chemical Works, KILLINGWoRTH, or through his 
ana F, J. Nicon, Pilgrim House, £WOASTLE-oNn- 


Telegrams: ‘* Dorro,” Newocastle-on-T : o 
Telephone No. 2497, n-Tyne. National 


ik is Worth Your While to Buy Direct 


from the RELIANCE LUBRICATING OIL COM- 
PANY GUARANTEED ANTI-CORROSIVE LUBRI- 
CANTS—viz., Motor Waggon Oil, 1s.; Motor Car Oil, 
= 6d.; Engine, Cylinder, and Machinery Oils, 1s.; Axle 
i 104d.; Exhauster Oil, 10d.; Special Cylinder Oil, 
- 4d.; 650 T Cylinder, 1s. 94.; Special Engine Oil, 
- 4d.; Gas Engine and Oil Engine Oil, 1s. 6d. ; 
Refrigerator, 1s. 9d.; Renown Engine Oil, 113d.; and 
Stral Disinfectant, 2s. 6d. per gallon, Barrels free, 
carriage paid. Solidified Oil, 25s. cwt. 
won RELIANCE Lusricatine Ort Company, 19 & 20, 
ater Lane, Tower 8t., Lonpon, E.C, Agents wanted. 























MMONIA. 


Consumers in any form are invited to correspond 
with CHANCE AND Hors, Lrp,, Chemical Manufac- 
turers, OLDBURY, WoRcs, 


AS Tar wanted—3000 Tons for Year. 


Offers to be sent to CHEmiscHE Fasrik FUR 
TEERPRODUKTE AND DACHPAPPEN, G.m.b.H., Campe by 
Stade, GERMANY. 








@a8 OLLs. 
MEADE KING, ROBINSON, & CO. 


Represent the Strongest Independent Re- 
fineries in America; also Petroleum Spirit for Gas 
Enrichment, 18, ExcHANGE STREET, MANCHESTER, and 
TowrER BuinpinG, 22, WaTER STREET, LIVERPOOL. 





FIDDES-ALDRIDGE 
IMULTANEOUS Discharging-Charger. 
The one Machine which Discharges and Charges 
at One Stroke, 
See Advertisement, Nov. 1, p. VI. of Centre, 
ALDRIDGE AND RANKEN, 
89, VioroRIA STREET, WESTMINSTER, 8.W,. 
Telegrams: Telephone: 
“ MotorpstHy, LonDon,” 6118 WESTMINSTER, 





R. & G. HISLOP, 


GAS ENGINEERS, RETORT BUILDERS, 
CONTRACTORS, &c, 
RETORT SETTINGS, COAL-TESTING PLANT, 
BOILER FIRING, 





Communications should be addressed to 
Unperwoop Hovussz, PAISLEY, 


mp Hos. L. Cuttell, late General Manager 
(Ten Years) of the A.V.I.L. Company, Otley, is 
now OPEN FOR APPOINTMENT, Inside or Outside. 


Address ‘* Maythorn,’’ Stanhope Road, Stock10n-on- 
TEES. 








DISTRIBUTION INSPECTOR AND 
SALESMAN. 


ADVERTISER, Age 28, Life (including 


Three Years London) Experience in Distribution 
Departments of Gas Companies, ‘Lhoroughly com- 
petent in High-Pressure and all Forms of Lighting, 
Conversant with every method of Gas Heating and ail 
makes of Heating and Cooking Appliances, and a 
successful Advertiser and Canvasser against Electricity, 
DESIRES CHANGE—an Appointment where Smart 
Man would be appreciated. Ac present holding similar 
position in the West of England. Would accept Foreign 
Post. 

Aadress No. 5314, care of Mr, King, 11, Bolt Court, 
FLEET STREET, KU, 


ANTED, a reliable Traveller for 
Inverted Gas-Burner Business. Must be a 
Thoroughly Experienced Man. 
Apply, by letver, to No. 5316, care of Mr, King, 1l, 
Bows Gourt, LEET STREET, E.C, 








ANTED, at once, a Smart Yvuung 
Man for MAINTENANCE WORK. Must have 
Knowledge of up-to-date Methods. 
Apply, stating Age and wages, required, to «the 
ManaGEs, Gas-Works, ILFRACOMBE. 


RAUGHTSMAN wanted in a Gas 
Engineering Contractor’s Office. One who must 

be able to LAKH OU'L QUANTITIES accurately. 
Apply, by letter, stating Age, Experience, and Salary 


required, to No. 5315, care of Mr. King, 11, Bolt Court, 
FLEET Srreet, B.C, 


(jENERAL Manager required by a firm 
of Gas Engineers and Contractors. Must be 
thoroughly competent. 
Apply, by letter, with copies of Three Recent Testi- 
monials, stating Age, and Salary required, to No. 5813, 
care of Mr, King, 11, Bolt Court, FLEET STREET, E.C. 


ANAGER (working) wanted for a 

Small Town in Midlothian, Consumption, 

about Four Millions. Must be a Competent Fitter. 

Wages, £75 per Annum, with Good House, Coal, and 
Gas. 











Apply, stating Age and Experience, to Messrs. 
WisHakT and SANDERSON, W.S., 23, Rutland Street, 
EDINBURGH, 


WASTED, a Competent Gas-Fitter as 
WORKING FOREMAN GAS-FITTER, CAN- 
VASSER, and MAINTENANCE INsPECTOR, for the 
Shanklin (I, of W.) Gas Company. 

First-Class men only need Apply. 

Apply, by letter, giving rarviculars of Training, 
present Employment, ana Wages required to Frank U. 
Taylor, Engineer and Secretary. 


DRAUGHTSMEN. 
LARGE Gas-Works in the North of 
_ England, with Large Extensions in progress, 
requires a GOOD DRAUGHTSMAN, well up in Gas- 
Works Practice. It is very essential that he possess a 
sound knowledge of Building Construction. Salary, £3 
per week. Also a Capable JUNIOR DRAUGHTSMAN 
— a neat Tracer, and Letterer. Salary 30s. per 
week. 
Apply, by letter, stating Age, and Experience, &c., 
to No. 5319, care of Mr, King, 11, Bolt Court, FLEET 
STREET, E,U, 











WANTED, by a Gas Company near 


London, a FOREMAN for Gas Stove and Meter 
Repair Shops. Applicants must have had Experience 
in this kind of work and thoroughly understand all 
branches, including the proper adjustment of Gas 
Apparatus of all descriptions. 
Apply, by letter, stating Age, Qualifications, and 
Wages expected, to No. 5818, care of Mr, King, 11, Bolt 
Court, FLEET STREET, E.C, 


ANTED, a Senior Accountant Clerk, 
thoroughly conversant with Books and Ac- 
counts of a large Gas Undertaking (South of England). 
Shorthand an advantage but not a necessity. Accurate 
and quick at figures. Age not to exceed 3& Years. 
Applications, in own handwriting with copies of not 
less than Three recent Testimonials, to be sent, not 
later than Nov. 21, to No. 5817, care of Mr. King, 11, 
Bolt Court, FLEet Street, E.C, 





ARBAZOL Wanted, Crude or Refined, 
in Large Quantities. 


Address No. 5310, care of Mr, King, 11, Bolt Court, 
FLEET STREET, E.C, 


FoR SALE—FExperimental or Test 


GASHOLDER and STEEL TANK (Second 
Hand) 10 ft. by 8ft.; Capacity 600 Cubic Feet, Balanced 
to give l-inch Pressure. In Excellent Condition. 

CxiayTon, Son, anD Co,, LimitTeD, Hunslet, LEEpDs, 


Obed DRICAL Tank Waggons, suit 
able for carrying Crude Naphtha or similar Pro- 
ducts, FOR HIRE. 
Apply, to THz CLayTon ANILINE Company, LIMITED 
Clayton, MANCHESTER. 


F OR SALE—Complete Gas-Making 


PLANT, including New Gasholder and Steel Tank 
10,000 Cubic Feet capacity, ready for delivery, with Con- 
densers, Scrubber, Purifiers, &c. Erected complete in 
England for £1200. Detailed Plan and Specification 
submitted. 

TWO PURIFIERS, 12 ft. by 8 ft. by 5 ft.deep. Three 
Purifiers 5 ft. 6 in. square, complete with Four-Way 
Valves and Connections, Re-Erected cheap for imme- 
diate Sale. 

GASHOLDERS, 16 ft., 24 ft., 26 ft., 80 ft,, 42 ft., and 
45 ft.. diameter. Also 70,000 and 200,000 Cubic Feet 
capacity Gasholders. Cheap for immediate Sale. Re- 
Erected in either brick or new Steel “anks, Full 
Particulars and Quotation submitted. 

STOKAGE TAwK, 18 ft. long, 13 ft. 6 in. wide, 6 ft, 
deep, of g-inch thick Boiler Plate. Also CAST-IRON 
TANKS. Inquiries Solicited. 

FirtH BLAKELEY, SONS, AND Company, LIMITED, 
Thornhill, Dewssury. 


GAS-FURIFIERS 


HE City Corporation of Dunedin, New 

Zealand, invite TENDERS for the Supply and 
Delivery at Dunedin of one Complete Set of PURI- 
FIERS, consisting of Two Boxes, each 30 feet by 30 feet 
by 5 feet deep. ; 

Plans and Specification may be seen at the Offices of 
Messrs. Thomas Cole and Son, Civil Engineers, 11, 
Victoria Street, Westminster, 8.W., between the hours 
of Ten and Five any week day (except Saturdays.) 

Tenders are to be addressed to the Town CLERK, 
Dunedin, NEw ZEALAND, and to be received by him not 
later than the 25th of January, 1911, 


SUTTON-IN-ASHFIELD URBAN DISTRICT 
COUNCIL. 























GAS-WORKS EXTENSION. 
(PENDERS are invited for the Supply, 


Erection and Setting to Work of a SULPHATE 
OF AMMONIA PLANT, having a capacity of 20 Tons 
Liquor per diem, with all Accessories Complete, at the 
New Gas-Works. 

Drawing, Specification and Form of Tender can be 
obtained from the Engineers, Messrs. Corbet Woodall 
and Son, of Palace Chambers, Bridge Street, West- 
minster, 8.W., upon the payment (by Cheque only) of 
a deposit of £2 2s , which will be returned on receipt of 
a bond-fide Tender. 

Tenders on the Form supplied are to be delivered 
not later than Ten a.m. on Tuesday, the 6th day of 
December, 1910, addressed to the undersigned and 
endorsed ‘* Tender for >ulphate of Ammonia Plant.’”’ 

The lowest or any Tender will not necessarily be 
accepted. 

JouHN D. FIpLeR, 


Clerk to the Council, 
Council Offices 


Sutton-in-Ashfield, Notts. 





TOWN OF DUDLEY GASLIGHT COMPANY. 
TENDERS FOR GASHOLDERS. 


(THE Directors of the above Company 
invite TENDERS for the Cutting Out of an 
existing SINGLE LIFT GASHOLDER, 100 feet dia- 
meter by 26 feet deep, with Guide Framing, and for the 
Supply and Erection of a TWO-LIFT GASHOLDER in 
existing Tank, at the Gas-Works, Dudley (Inner Lift 
97 feet diameter by 26 feet deep; Outer Lift, 99 ft. 6 in. 
diameter by 26 feet deep), with STEEL GUIDE 
FRAMING Complete. 

There are a limited number of tets of (three) Prints, 
together with Copies of Specification, to be had on 
Application to the undersigned on payment of the sum 
of £1 1s. per Set, or Copies of Drawings and Specification 
may be taken at the Company’s Offices, Gas-Works, 
Dudley. 

Sealed Tenders, to be delivered on or before Twelve 
noon on Monday, the 21st day of November, 1910, ad- 
dressed to the Chairman, Town of Dudley Gaslight 
Company, Gas Offices, Dudley, and endorsed ** Tenders 
for Gasholders.”’ 

The Directors do not bind themselves to accept the 
lowest or any Tender. 





T. E. Srinuarp, 


Secretary. 
Gas-Offices, Gas- Works, es 


Dudley, Oct. 26, 1910. 
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TO ENGINEERS AND IRONFOUNDERS. 
HE Directors of the Sheffield United 


Gaslight Company invite TENDERS for STEEL 
AND IRONWORK for Twelve Settings of Ten RE- 
TORTS, at their Neepsend Works, as follows :— 
For the Supply and Delivery only of CAST-IRON 
BUCKSTAY SHOES, ASH PANS, AND FUR- 
NACE FITTINGS. 
For the Supply and Erection of STEEL AND 
IRONWORK, consisting of Rolled Steel Joists, 
&c., forming Floors and Bench Framing. 
For the Supply and Erection of STEEL AND 
IRONWORK in Hydraulic Mains, Ascension 
Pipes, Chequer Floor Plates, Gas and Tar 
Mains, &c. 
For the Supply and Delivery only of 232 Self-Sealing 
RETORT MOUTHPIECES, 24 in. by 16} in. 
Q shape. 

Drawings may be seen and §pecifications, with Forms 
of Tender and Quantities, obtained, on and after Nov. 
17, on Application to the Engineer, Mr. J. W. Morrison, 
at the Company’s Offices, Commercial Street, Sheffield. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Sealed Tenders, endorsed, must be Delivered by post 
to Mr. Hanbury Thomas, Managing-Director, not later 
than the first post on Tuesday, the 6th day of December. 

M. HaMBy, 
Secretary. 
Commercial Street, 
Sheffield, Nov. 10, 1910. 


SALES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES. 
WESS25. A. & W. RICHARDS beg to 


notify that their SALES BY AUCTION of NEW 
CAPITAL ISSUED UNDER PARLIAMENTARY 
POWERS, and of STOCKS and SHARES belonging to 
EXECUTORS and other PRIVATE OWNERS in LON- 
DON, SUBURBAN, and PROVINCIAL GAS and 
WATER COMPANIES, take place PERIODICALLY 
at the Mart, TOKENHOUSE YARD, E.C, 

Terms for Issuing New Capital, and also for including 
other Gas and Water Stocks and Shares in these Periodi- 
cal Sales, will be forwarded on Application to MEssks. 
A. & W. Rionarps, at 18, Finssury Circus, B.C, 








By order of the Directors of the 
PINNER GAS COMPANY, LIMITED. 


NEW ISSUE OF 800 £5 ““B” SHARES, 


ESSRS. A. & W. RICHARDS will 

SELL THE ABOVE BY AUCTION, at the 

— E.C., on Tuesday, Nov. 22, at Two o’clock, in 
ts 





Particulars of the AvcTIONEERS, 18, FInsBURY 
Circus, E.C. 





By = of the Executors of SoLomon BualBeRrG, Esq., 
ecd. 


SOUTHEND WATER-WORKS COMPANY. 


200 £10 NEW ORDINARY FIVE PER CENT. 
MAXIMUM SHARES. 


ESSRS. A. & W. RICHARDS will 

SELL THE ABOVE BY AUCTION, at the 

ee E.C., on Tuesday, Nov. 22, at Two o’clock, in 
ots. 


Particulars of the AvcTIONEERS, 18, FINSBURY 
Crecus, E.C. 





By order of the Directors of the 
SOUTHEND WATER-WORKS COMPANY. 


NEW ISSUE OF £5000 FOUR PER CENT. 
PERPETUAL DEBENTURE STOCK. 


WESSES. A. & W. RICHARDS will 
SELL THE ABOVE BY AUCTION, at the 
— E.C., on Tuesday, Dec. 6, at Two o’clock, in 
ots, 
Particulars of the AUCTIONEERS, 18, FINSBURY 
Cracvus, E.C, 








By order of the Directors of the 
BARNET DISTRICT GAS AND WATER 
COMPANY. 


NEW ISSUE OF £10,000 ‘‘D’” CAPITAL WATER 
STOCK, 


ESSRS. A. & W. RICHARDS will 


SELL THE ABOVE BY AUCTION, at the 
Mart, E.C., on Tuesday, Dec. 6, at Two o'clock, in 


ts. 
Particulars of the AvcTIONEERS, 18, FINSBURY 
Cracus, E.C, 


THE BRISTOL GAS COMPANY. 
(;*°- NICHOLS, YOUNG, HUNT, 


ALDER, and CO. are instructed to SELL BY 
PUBLIC AUCTION, at their Sale-Room, 49, Broad 
Street, Bristol, on Thursday, the 8th day of Dec , 1910, 
at Three p.m. precisely, in Lots of £100 each, or less, 

£15,000 
FIVE PER CENT. MAXIMUM GENERAL CAPITAL 
STOCK, ano 
£10,000 
NEW DEBENTURE STOCK, 
(Bearing INTEREST AT THE RATE OF FOUR 
POUNDS PER CENTUM PER ANNUM, payable Half- 
Yearly, in June and December), 





OF AND IN 
THE BRISTOL GAS COMPANY, 
Issued by the Company under their Statutory Powers. 

The Stocks will be Sold and Registered in the Books 
of the Company FREE OF EVERY EXPENSE to Pur- 
chasers thereof. 

Full Particulars and Conditions of Sale may be ob- 
tained of the AucTIONEERS, 49, Broad Street, BRISTOL ; 
Mr. T. D. Susty, Solicitor, Exchange, Bristo1; or of 

JOHN PHILLIPs, 


: Secretary. 
Chief Offices: Colston Street, 
Bristol. 


RHONDDA URBAN DISTRICT COUNCIL. 


New WATER-WorRkEs. 





MAIN THROUGH BLAENRHONDDA TUNNEL. 
HE Rhondda Urban District Council 


are prepared to receive TENDERS for the Supply 
of about 675 Tons of CAST-IRON PIPES, 22 inches 
internal diameter, 12 feet long, together with about 
25 Tons of BENDS, SPECIALS, and GRATINGS for 
same, all to be delivered at the North Dunraven Siding, 
Taff Vale Railway, Rhondda Branch. 

A Copy of the Specification and Form of Tender, 
with a Schedule of Quantities, may be obtained, on and 
after the 9th day of November, 1910, at the Office of 
Mr. Joseph Vevers, the Engineer, the Water-Works 
Office, Treherbert, Rhondda, upon production of a 
receipt, signed by the Accountant of the Council, for 
the required deposit of Two Guineas, which. deposit 
will be returned after the receipt of a hond-fide Tender, 
with all the Items in the Schedules Fally-Priced out, 
but will be Forfeited in case of withdrawal of Tender 
after Acceptance by the Council. 

Sealed Tenders, addressed to the Chairman of the 
Water-Works Extension Committee, at the Council 
Offices, Pentre, Rhondda, endorsed ‘‘ Tender for Cast- 
Iron Pipes, &c.,”” must be delivered at my Office not 
later than Ten a.m., on Thursday, the 1st day of 
December, 19'0. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Dated this 8th day of November, 1910. 

W. P. NicHonas, 
Clerk of the Council. 





The Council Offices, 
Pentre, Rhondda, Glam. 





In Large Crown 8vo. Fully Illustrated. In Two Volumes. 
Votume I. Fourts Epition. Price 7s. 6d. net. 
xs» II. Tsirp Epirion. Reapy SHORTLY. 
THE CHEMISTRY OF 
GAS MANUFACTURE: 


A Hand-Book on the Production, Purification, and 
Testing of Illuminating Gas, and the Assay of the 
Bye-Products of Gas Manufacture. 


By W. J. ATKINSON BUTTERFIELD, 
M.A., F.1.C., F.C.S8. 


‘*The Best Work of its kind which we have ever had 
the pleasure of reviewing.”—Journal of Gas Lighting. 
In Handsome Cloth, Pp. i-iv +262. With 93 Illustrations, 

6d, net. 

THE GAS TURBINE: 
Progress in the Design and Construction of 
Turbines Operated by Gases and Combustion. 

By HENRY HARRISON SUPLEE, B.Sc. 


** Will be of considerable assistance to Gas Power 
Engineers.”—Gas World. 





Lonpon: CHARLES GRIFFIN & CO., LIMITED, 
EXETER STREET, STRAND, 





With the Patent 
PHIENIX SACK HOLDER 


RICHARD SIMON & SONS, Lrp., 
NOTTINGHAM, 


One Man can fill a 
Sack quicker than 
Two Men without it. 


UNBREAKABLE. PORTABLE, 
Price 25s. 








COOKE, ENNEVER & TULK, 
Stock Brokers, 


17 & 18, NEWGATE STREET, E.C., and 
PRINGE’S CHAMBERS, BIRMINGHAM. 


We are Buyers and Sellers by Private Treaty 

of Stocks, Shares, and Debentures in approved 

Old Established Water or Gas Undertakings, 

and make this a speciality. Prices quoted on 
Application. 

New Capital issued, Municipal Loans arranged. 


COOKE, ENNEVER & TULK, 


‘Phone City 4660. Tele.: ‘‘BreunctuaL-Lonpon.” 











HEATHGOTE GAS COAL 


from the 


GRASSMOOR COLLIERIES, 


CHESTERFIELD. 


Rich in Illuminating Power and Yield of Gas. 
Above the Average in Weight and Quality 
of Coke, 











Maintains a High Standard im Residuals, 


THOMAS DUXBURY & CO., 
16, DEANSGATE, MANCHESTER, 


Best Gas Coal and Cannel, giving High Illu- 
minating Power, Large Yield per ton, and 
reasonable in Price. 
Telegrams: “DARWINIAN, MANCHESTER.” 
Telephone 1806. 


SCRAP BRASS, LEAD, &c. 


Highest Cash Prices given for above. 
ADDRESS: 


ARTHUR P. COLLINS, 
CENTRAL HOUSE, BIRMINGHAM. 














‘BUFFALO’ INJECTOR 


= Class A lifts 24 ft. 
is Class B lifts 12 ft. 






Operated 
Entirely 
by One 










Telegrams: y 
“Temperature GREEN & BOULDING, 
London.” ~ ora “a 
= 28, New Bridge St, 
mi eed *LONDON, E.C.” 









JOAN AALL & GO.OF STOURBRIDGE, 


LIMITED, 
STOURBRIDGE, 


Manufacturers of 


FIRE-BRIGKS, LUMPS, TILES, 
GAS RETORTS, 


And every description of Fire-Clay Goods. 





RETORTS CAREFULLY PACKED 
FOR SHIPMENT. 


JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N. 
Manufacture and keep in Stock at their Works 
(also large Stock in London) 
PIPES and CONNECTIONS, 1% to 48 inches 
in diameter, and make and erect to order 
RETORTS, PURIFIERS, and TANKS, with 
or without laned joints, COLUMNS, 
GIRDERS, SPECIAL CASTINGS, &c., re- 
quired by Gas, Water, Railway, Telegraph, 
Chemical, Colliery, and other Companies. 
Notz.—Makers of HORSLEY SYPHONS. 
These are cast in one piece, without Chap- 
lets; doing away with Bolts, Nuts, and Covers, 
and rendering Leakage impossible. 


THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 


FOR ENGINEERS. 








STEEL OF ALL DESCRIPTIONS. 


BCREW STOCKS, TAPS AND DIES, 
SPANNERBS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
London Office: 





90, CANNON STREET, E.C. 
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NEWBATTLE CANNEL, TROTTER, HAINES, & CORBETT, MIRFIELD GAS GOAL. 


BRETTELL'S ESTATE, “TED 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS RETORTS, GLASSHOUSE 
THE LOT FURNACH & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRIC 


Special Lumps, Tiles, and Bricks for names MIRFIELD COLLIERY COM PANY, 


Highest Results in Gas, & Excellent Coke, 





QUOTATIONS ON APPLICATION TO 


LIMITED, 


NEWBATTLE COLLIERIES, —panuanse Poet ere OM acura, 





NEWTONGRANGE, MIDLOTHIAN. 


Lonpon Orrice: E, C. Brown & Co.,, 
LEADENHALL CHAMBERS, 4, St, Mary Axe, E.C. 


UNEQUALLED. 
Sperm Value 878°85 Ibs. per Ton. 





Pleass apply for Price, Analyses, and Report, to the 


Work. 


RAYVENSTHORPE, near DEWSBURY. 
LONDON : 16, Park Village East, N.W. 














Price 10s. 6d. Green Cloth, Gilt Lettered. 
VOL. CXI. 


OF THE 


JOURNAL OF GAS LIGHTING, 


WATER SUPPLY, &c. 





LONDON: WALTER KING, 11, Bolt Court, Fleet Street, E.C. 


BOYS’ CALORIMETER 


AS USED IN THE 


LONDON TESTING STATIONS. 








Ware, 
? sUPmy 







Song - 


<— CONSTANT OVERFLOW 


Certified if Desired. 





LOWER PRICE THAN ANY 
OTHER MAKER. 


MADE BY 


ALEXANDER WRIGHT & CO. 


LTD. 
WESTMINSTER. 








| Special Pressure and 


Pressure « Exhaust Registers, 





For RETORT-HOUSE GOVERNORS. 
For EXHAUSTER HOUSES. 
For OFFICES AND DISTRICTS. 





Fullest particulars on application to— 


Tr. G MARSH, 
28, Deansgate, MANCHESTER. 


ENGINEERS, 
HASLINGDEN, nr. MANCHESTER. 


LIME & OXIDE ELEVATORS & CONVEYORS. 
COAL AND COKE STORAGE PLANTS. 
Coal and Coke Elevators and Conveyors. 
STAMPED AND RIVETED STEEL ELEVATOR BUCKETS. 
DETACHABLE CHAINS AND SPROCKET WHEELS. 


HIGH-CLASS STEAM ENGINES. BEAM PUMPING-ENGINES, &c. 














THE ‘ — INVERTED LAMP 


(OUTDOOR). 


THE MOST ECONOMICAL 
; LAMP EXTANT. 


- \ Wind, Rain, and Dust 
P ( Proof. 


Perfect Combustion. 
Steady Brilliance. 


125 
C.P. PER BURNER 
Spyes~ FOR GAS CONSUMPTION 
-|——~ $+ FT. PER HOUR. 


Prices from 12s. Gd 
Send for List and Details. 










ste EZ0L @ 
UN REFLECTOR 





— SPECIAL ADVANTAGES. -——- 


The Bottom Plate is instantly removable with flues for 
cleaning purposes. 


A Patent Gas Regulator which cannot become heated or 
jambed. 


Flash Bye-Pass, improved, reliable. 
All parts renewable at moderate cost. 


Made of Vitrified Steel with White Enamelled Reflectors, 
and is the model lamp for outdoor illumination. 


Tue WHOLESALE FITTINGS CO., Lo. 


COMMERCIAL LAMP WORKS, 
23, 25, & 30, Commercial Street, LONDON, E. 











The Only Patent 


DUST an 
INSECT 
PROOF 
LAMP 


(Self-Intensified). es 























The 
6a Series. 


A further order 





exhaustive 
for lighting of an test 
Important School WITH OUR 
after a long and DUST 
“ Sula tontens mae 
No, 6600 Central. Burner 
th igattion, used. Lamp. 


A, E. PODMORE ef 34, Charles Street, 
& 1) Hatton Garden, London, E.C. 
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The Coke Problem Solved. 


We want to tell you in as few words as possible what the making 


of Coalexld may mean to you. 


Firstly 


—You require no license, 
extra labour. 


no special plant, and no 


This statement is quite definite. 


Secondly—Small packages placed in each retort when charging, 
according to weight carbonized, is all that is required. 


Thirdly —You can sell Coalexld at 3Qs. per ton. 


Take in these three facts, 
**¢ Coalexid.” 


and then consider the advantages of 


It is a smokeless fuel, giving great heat, extraordinarily free from 


sulphur, and containing no arsenic. 


Your tar and other residuals are 


richer and have an increased value, and it is unequalled for the Home, 
Blacksmiths’ Shops, Bakeries, Hotel Grills, Hop Drying and Malting, and 


many other purposes. 


Will You Give it a Trial? 


If so, please send 
weight of charges, 
and full particu- 
jars will be sent. 





Gas Manager No. 1.—Has a demand which exceeds his supply, 


In 1908 and 1gog his return from 


residuals (in addition to “ Coalexld”) greatly increased, 





Gas Manager No. 2.—Finds a steady and increasing demand. 


BLACKSMITH’S SHOP. 


We tested it to-day, and were very pleased with the results. 
The smith made a fire with the whole lot that you sent, then 
took a bar of flat iron 1? x 8, cut it in two, got them to a welding 
heat, and united them in a very successful manner without any 
further heating, and the weld was very clean. Both the 
engineer, smith, and myself were very pleased that it did all that 
you claimed for it. The percentage of sulphur is very low 
indeed. W. D. 





SUCTION GAS PLANT. 


We find the Coalexld to be most excellent for use in suction 
gas plants. It gives good gas, is free from tar, and there is no 
trouble with clinker in the generators. From this point of view 
we are able to speak of it in the highest terms, and we will have 
every confidence in recommending your Coalexld for use in 
suction gas plants. Ni4G. E.Go., Lad. 





STEAM MOTOR WAGONS. 


We have given your Coalexld a thorough test on our Motor 
Lorry, and find it very satisfactory, being free from smoke, 
clinker and sulphur. R. F. H. 


TWO HOTELS. 


We have been using ‘‘ Coalexld’’ in the grill room of this 
hotel for some months, and we find it much better than coke, 
and excellent in every way. 


I get a longer bright fire from ‘‘ Coalexld’’ than from coal, 
and my coal bili last winter was reduced nearly one-half, and I 
have made arrangements for a full supply for tue coming winter. 

I find for cooking purposes it is a great success. 








ANTHRACITE STOVES. 


Please send us another 10 cwts. of Coalexld. We have 
given it a good test in our Anthracite Stoves, and find it 
answers remarkably well. It is hot, clean and economical. It 
is free from smoke, soot, and sulphur. Y.-S. 





FORGE. 


Kindly send another load. I have been using it for the last 
four months in my works for the Smiths’ Fires, and it has given 
the greatest satisfaction, It has effected a saving in my fuel 
bill of 9s. per ton, which is a considerable sum by the end of 
the year. 3.2. 


ENGINEERING WORKS. 


Having used for some time Coalexld, I have much pleasure 
in informing you that it has given the greatest satisfaction. 
We have a bright, clear fire, more heat, no smoke, soot, or 
sulphur ; also a considerable saving incost. I use it both at my 
engineering works at Bath Street, and at home. J.P. H. 





MANUFACTURERS. 


We find it excellent for heating purposes. We have pre- 
viously had some trouble in getting up the temperature with 
our heating apparatus, but since using Coalexld we have had 
the greatest satisfaction. ; }.. &. Co. 


CAFE AND RESTAURANT. 


Please forward one load of Coalexld. I have been using it 
for the last six mon hs with excellent results. It being free 
from smoke, soot, and sulphur, makes it a perfect fuel for my 
business as Caterer and Confectioner. It gives great heat, slow 
combustion, and great saving in cost. W. S. 


These Testimonials were, in some cases, addressed to us, and in other cases to the gas managers above mentioned. 


Coalexld Limited, Lancaster. 
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GRAETZIN LIGHT. 


MOST_ IMPORTANT! 





Latest Development: 
600 C.P. LOW PRESSURE LAMP. 
1000 C.P. LOW PRESSURE LAMP. 


GAS REGULATION on the TOP of the LAMP. 


All Goods are unapproachable for economy and durability. 


Ask Wholesalers for Catalogue and Prices. 


THE GLENBOIG UNION FIRE-CLAY CO., LTD. 


GLENBOIG FIRE-BRICKS AND GAS-RETORTS. 


Every Genuine Glenboig Brick, Block, Gas-Retort, &c., is legibly stamped with one or other of the Glenboig Company’s Registered Trade Marks, as here shown. 

















7 











TRADE 


MARKS. GLENBOIG GARTCOSH CUMBERNAULD 
































The Glenboig Trade Marks are imitated, and the Glenboig Name unfairly used by Makers of a lower Class of Goods, which, 
p when sold under their own name, command much lower prices. 
The Genuine Brand, Stamped on the Goods, is the only Reliable Guarantee to the Purchaser. 


al A Works: GLENBOIG, LANARKSHIRE. 
GAS RETORTS, FIRE BRICKS, Offices: 48, West Regent St., Glasgow. 
BLOCKS, &c.. &c. 


57 Prize Medals and Diplomas 





Ls | guaane, 
pl fen at 


of Honour. 
The SPECIAL BRICKS used in the Grand Prix at Brussels International 
Construction of Gas Furnaces for Heating Exhibition. 





Retorts. Highest Award wherever exhibited. 


The GLENBOIG BRICKS, BLOCKS, AND RETORTS combine, in the highest degree, the qualities of not melting, and not splitting, when subjected 
to the highest heats and most sudden changes of temperature, and are, in consequence, found to be economical, even in districts where the local bricks can 
be had at half the price, oe 

Undernoted we give a Table of Analysis and Physical Characteristics of a sample of Glenboig Fire-Clay by J. T. Norman, London; and, in submitting 
& report from a responsible and reliable auntie analyst, we would here draw attention to the unreliable character of some recently published analyses where 
& manufacturer selects not , his own samples, but also those of his competitor, and has them treated by a private analyst. SUCH STATEMENTS 


ARE ALTOGETHER UNTRUSTWORTHY. 
ANALYSIS OF GLENBOIG FIRE-CLAY. 
By JOHN T. NORMAN, Esq., F.C.S., &c., The City Central Laboratory, LONDON. 
THE GLENBOIG UNION FIRE-CLAY CO,, LTD., GLENBOIG, SCOTLAND. 23, LEADENHALL STREET, 


a. ‘ ; Lonpon, E.C., September 2st, 1909, 
I have completed the investigation of the samples of Clay received from you on the 10th inst., and now beg to report the results, 





CHEMICAL ANALYSIS. PHY NOAL. REGUS. 
Raw. Fired. Density . : “ ee o Pe se ee ‘o 2°65 
a es oe ae —— - = 
"agli ie - ata | Linear shrinkage at 10°C... "poe 
Weetiooxide .. <<. < o6 c¢ co SOD+t-. 73 | Hs » ‘otal “9 . ; = e468 
=p ul ne Soar | Volume shrinkage at 100°C. 107% 
a, I ae ee eee ” ” motal a . 4 2 
oe: oxides es ss ae ae ae ey <“s —— Plasticity ” () ee a as - ns Oe 
phatesastrioxides .. .. «2 « 0 s% | | - Bes wet FSR) ONG» Ral, (ise ee kee | ae : 
Logs on Ignition ey sa at Es ie eae | Fire Stability .. os om aia ae ie eo ee 
" a (SEGER CONE 36.) (New Scale CONE 38.) 
100°00 100°00_ (Signed) J, IT, NORMAN, 





This Clay is remarkable for its high percentage of Alumina and for the almost complete absence of ingredients tending to lower the refractory properties ; its fire 
Stability is extremely high. For some years past I have been urging clients who are working the Clays of the Coal Measures to search for such a material, but you are 
the first to discover a cupply. The possession of this Clay places you in a unique position amongst the manufacturers of refractory goods throughout the world, and I 
have no doubt will, if duly exploited, enable you to drive out of the market the large quantities of foreign fire-bricks which are being poured into this country for use in 
the construction of bye-product ovens and for other purposes.—I am, yours faithfully, JOHN T. NORMAN, 
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STEEL SCOOPS 


FOR 
RETORT CHARGING. 


Scoops supplied with or without handles, and of any dimensions or shape required. 
\ 


US SSS ~ 
HENRY SYKES, Ltd., Engineers, 
66, BANKSIDE, LONDON, S.E. serpent wrnan: 














GAS COAL AND CANNEL. 


WILSON CARTER & PEARSON, 


LIMITED, 
Gas, Steam, and other Fuel for Home and Export. 


GAS COKE CONTRACTORS. 
Chief Offices: 50. NEW STREET. BIRMINGHAM. 


Telegraphic Address : 
“CARTER PEARSON, BIRMINGHAM,” 








Telephone Nos. : 
CENTRAL 8018 and 3014. 








TO GAS 


INQUIRIES INVITED 


ENGINEERS. 


Petrol-Air Gas gives a most brilliant Light by Mantle. 


PETROL GAS TURBINE GENERATORS 


PAY THEIR WHOLE COST 
DURING ONE MONTH’S RUNNING IN 


The Gas is made cold, they are a splendid “Stand-By” to meet Fogs, or 
shortage of Gasholder capacity. 


NOW, FOR 


WINTER. 


NEXT SEASON. 





Central Chambers, GLASGOW. 





THE CENTENARY GAS COMPANY, 


Mansion House Chambers, LONDON. 


Patentees and 
Engineers. 











THE WHESSOE FOUNDRY 60., LTD, 


Works: 


DARLINGTON. 








** Whessoe’' Twin Rotary Washer-Scrubber (Patent No. 24,110 of 1903). 





Combined capacity 3,000,000 cub. ft. 


per diem, as supplied to The Walker and Wallsend Gas Company, Newcastle-on-Tyne. 


London Office: 106, CANNON STREET, E.C. 
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Welsbach 


LiGc HoT 
Inverted Arc Lamp, Fig, 625. 














Welsbach-Kern 


Storm Proof— “ 
g (Patent) Inverted System 


For Exterior Lighting. 








BRITISH MADE. 











Width over all. 


Height over all. 
t-light . . . sf. 3 in. 


I-light . . . 1 ft. 8 ins. 
a-light . . . 2ft. 4 ins. 


2-light . . . 1 ft. § ins. 
3-light . . . 1 ft. 5 ins. 
3-light . . . 2 ft, 4 ins. 4-light . . . 1 ft. 8 ins. 


4-light . . . 2 ft. 7 ins. 

















Three-Light. 






Fig, 623. 





FENAMELLED Green Steel Casing, fitted with Welsbach-Kern Inverted Burners, Gas and Air Regulators 

operated from outside. Sliding Door to give access to Burners for cleaning purposes. Fitted with Mag- 
nesia Nozzles, Welsbach Mantles, and Glass Mantle Protectors. Complete as shown. Highly efficient and 
regenerative. 


: Gas per hour, C.P. Steel. Copper Case. ‘ Gas per hour. c.P. Steel. Copper Case. 
1-light 4 feet 125 30/=-— S/= extra. 3-light 12 feet 400 52/6 G/= extra. 


2-light 8 feet 260 47/6 G/= extra. 4-light 16 feet 550 72/6 9/= extra. 
All on or off, or One light on and the rest off, "7/@ per Lamp extra. Cup and Ball, 3/G per Lamp extra. 
RENEWALS, 
Glass Mantle Protectors (Fig. 623) 3/444 per dozen, or in case lots of 5 gross, S33/= per gross. 
I-Light. 2-bight. 3-Light. 4-Light. I-Light. 2-Light. 3-Light. 4-Light. 
Clear Glass Globes, each 2/3. S/O S/O = 9Q9/=| Wired Globes, extra each B@/= B= BBD 3/S 
a. » Bouels 19/6 57/9 57/9 93/-= | Parabolic Reflector, extra , 3/6 G/e 7/6 it 


edule a: vs 80 18 18 12 Welsbach Mantles, 4id. each, or 4s. Sdi. per dozen 
subject as usual. 


The Welsbach Mantles for Upright lighting are “C,” “CX,” and “ Plaissetty,” price $d. each. 


THE WELSBACH INGANDESGENT GAS LIGHT CO., LTD., 


Welsbach House, 344-354, Gray’s Inn Road, London, W.C. 


Telegrams and Cables: ‘‘WELSBACH LONDON.” Teiephone 2410 NORTH. 
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OF 


meee Crear DRAIN & 
© sivvv0r [2ELan 
Where 


D.B. PATENT 
STOKING 
oe MACHINES 
me. 686 HAVE BEEN 
oe) ADOPTED. 


152 


now 





at work 


Notrincyam 


* Lonc Eaton 


ae WALSALL 
WEST Bromwich @ & NUNEATON. 


> NOR ¢ 
x y . LEAMINGTON, ata, 4@ 
ip CRINGE .@® IPSWICH, 


BRISTOL CANONS MARSH) 


© STAPLETON Ro. 


TOTTENHAM 
Yk), 


SOUTHAMPTON. a Me. 
c,) “>, 


BOURNEMOUTH * Tonsrioce, 4. 


INSTALLATIONS ABROAD:—Baltimore, U.S.A.; Auckland, N.Z.; River Plate, §.A.; Primitiva, §.A. ; 
Tokyo & Osaka, Japan; Christchurch, N.Z.; Montreal, Can.; Melbourne, Aus.; Dunedin, N.Z.; 
Bergen, Norway; North Shore, Sydney; Adelaide, 8. Aus. 





SOLE MAKERS— 


W. J. JENKINS & C2 LIMITED, 


Telephone — Telegrams— 


No. 44 Retford. ReETForp, Notts. “Jenkins, Retford.’ 
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THOMAS PIGGOTT & CO., LTD., 


BIRMINGHAM. 
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LEECH, GOODALL & GO., 


Works—LEEDS. 





ie cet ta av Th 








CONVEYING PLANTS, as ‘it Ny Nis WAN 1% Uj : 
ROOFS, BUNKERS, ode 
STEEL STRUCTURAL WORK, 
ETC, 





RETORT INSTALLATIONS 














ON THE , 
Tripl 
HORIZONTAL, INCLINED, or a. a 
**DESSAU” VERTICAL 
SYSTEMS, GASHOLDERS. 
—— Manufacturers GAS PLANTS. 
Telegrams: Telephone: and STEEL PIPES. 
“ VertioaL Leeps.” 1982 Lurps, STEEL TANKS. 


Erectors of CONSTRUCTIONAL STEEL 
WORK. 





~ HUMPHREYS & GLASGOW’S CARBURETTED 
WATER-GAS PLANTS. 
Aggregate capacity of Plants supplied 
234,700,000 cubic feet daily. 
































AMMONIA PLANT 


Williams’ and Fenner’s Patent Saturator with Outside 
Cracker Pipe, having the following 


ADVANTAGES :— 


1. Equal distribution of Steam and Ammonia. 

2. Perfect agitation and boiling of the Acid 
Liquor. 

3. No possibility of local Alkalinity. 

4. Consequently no formation of Blue Salt. 

5. Sulphate is easily forced to point of discharge. 

6. No incrustation. 

7. No renewals of Cracker Pipe. 

Capacity of output greatly increased. 








IT GAN BE APPLIED TO ANY EXISTING SATURATOR. 


LICENCES TO MAKE MAY BE OBTAINED. 
For full Particulars apply to the Sole Proprietors 


BIGGS, WALL & CO. 


13, Cross Street, Finsbury Pavement, 


Section showing Williams and Fenner’s Patent Outside Cracker Pipe LON DON, E.C. 
as fitted to our Solid Lead Plate Saturator. Telegrams: ““RAGOUT LONDON.” Telephone; 273 CENTRAL. 





“LEAD TRAY 
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HiGH PRESSURE 


SERVICE GOVERNORS. 
- 





High Pressure Mercurial Governor. 


Large Gas Ways Balanced Valves, also High- 
Pressure Diaphragm Governors: 


PEEBLES & 60., LTD., 


Tay Works, Bonnington, 





Telegrams: ‘TANGENT EDINBURGH.” 


DO YOU USE 


MANNESMANN 


WELDLESS STEEL TUBES 


For Your Mains and Services? 





If not—you are putting up with absolutely need- 
less Breakages and Leakage, and depriving your- 
self of the benefit of nmumerous Economies and 
Advantages. 


If you have any DOUBTS—write to us, and we 
will go fully into them with you. 

Over 600 Gas and Water authorities are using 
them: Why hesitate? 


Illustrated Booklets, Prices, and all Particulars 
on application to 


BRITISH MANNESMANN TUBE CO. 


LTD., 
Salisbury House, London Wall, LONDON, E.C, 
Telephone: 4610, Lonpon WALL (Two lines), Works: LanporE, SouTH WALES, 
Telegrams: **TUBULOUS, LONDON.” 
Branch Offices at BIRMINGHAM, NEWCASTLE-ON-TYNE, & MANCHESTER, 








Agencies at Belfast, Cardiff, Glasgow, Middlesbrough, and Newport (Mon.). 
Agents for New South Wales, Queensland, and Victoria: 
Messrs. NOYES BROS., SYDNEY, N.S.W. 


R. LAIDLAW & SON ceDINBURGH), LTD. 


GAS METER 
MAKERS. 


DRY METERS 


IN 
TIN AND IRON CASES. 


WET METERS 


IN 

TIN AND- IRON CASES 
witH ORDINARY anpb 

COMPENSATING DRUMS. 


Telephone: No, 244 LEITH. 























All Materials used in the 
Manufacture of these Meters 
are of the best quality, and 
the Workmanship of the 
Highest Standard. 


SIMON SQUARE WORKS 


EDINBURGH. 


6, LITTLE BUSH LANE, 


LONDON, E.C. 
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showing various Seams of a Fire-Clay Mine. 








7 
HAVE YOU RECEIVED A COPY OF OUR NEW CATALOGUE? 


If not write for one without delay, Post Free. 


SHOULD BE IN THE HANDS OF EVERY GAS ENGINEER AND MANAGER. 


This Catalogue is the finest and most up-to-date of its kind yet issued, being illustrated 
with hundreds of Sectional Drawings and Photographs, including an interesting Diagram 


Also, unique photographs of Miners engaged getting our world-famed Old Mine Fire-Clay, &c. 


GEORGE EE... HARRISON, EIarpv. 
Gas Retort and Fire-Brick Works, STOURBRIDGE. 


Telegrams: “* HARRISON, LYE.” Telephones: 87 LYE; 59 BRIERLEY HILL. 






















(WOLVERHAMPTON) LTD.) 
London Address : 
Salisbury House, London Wall, London, E.C. 
PLEASE APPLY 
FOR CATALOGUE No. 8. 


Telegrams: 
“EVANS, WOLVERHAMPTON,” 
National Telephone No. 39, 


TRADE 
FIRST AWARDS 






















Te 

















Fis.tt, Fiat6, Fie. 188, 


CULWELL WORKS, 


JOSEPH EVANS & SONS, wo WOLVERHAMPTON. 








|| 
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ALIFAX. 
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GLOVER. WEST 


VERTICAL RETORTS 


ADOPTED IN 


ENGLAND, SCOTLAND, 


IRELAND, JAPAN, 
& AUSTRALIA 


AS FOLLOWS :— 3 
ST HELENS (ineiaiittion), 
MANCHESTER, 
ST HELENS (1.537240), 
ROCHDALE, 
HELENSBURGH, 
LURGAN, 
TOKIO, 
SYDNEY. 


We: GAS IMPROVEMENT CO., LTD., 


go aie —_ 





, Fueet Street, in the © 























